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| 1.0 INTRODUCTION é
&
The objective of a standard quality assurance-quality con- :g
trol plan is to establish and delineate the minimum amount -
of effort the WESTON analytical laboratory will perform on e

every sample submitted for analysis. This plan is designed i

to meet four goals for the data from environmental analysis o

carried out by a WESTON laboratory. They are: ﬁ;
@ Define WESTON standard of quality. <
e Provide legally defensible analysis &

e A published standard for comparison of price and &

quality -

‘ e A published standard for the purpose of building or e
modifying a sampling and analytical program that o

addresses the requirements of the project.

If project requirements necessitate different quality E

assurance programs, the user of WESTON analytical laboratory o

services is responsible for defining and identifying all -

deviations from the standard QA/QC plan. All changes must A
be documented in writing for approval by the manager of the =

WESTON laboratory involved. :
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2.0 SAMPLE HANDLING PROCEDURES

In order to meet the stated goals for the standard QA/QC
plan the client and the analytical laboratory must under-
stand and follow the rules for handling the samples within
the laboratory. These rules treat the sample collector as
an integral part of the laboratory team in achieving the cor-

rect analyses for the sample. Sampling handling procedures
include:

Analysis Plan

Bottle Preparation

Sample Preservatives

Chain of Custody Documentation
Sample Management System
Sample Storage

Analysis Scheduling

Sample Retention and Disposal

2.1 Analysis Plan

The analysis plan is a written document that consists of the
following information:

e Name of the client

e Project Director and Project Manager

e Pertinent organization information (i.e., work order
numbers, name of client).

e List of parameters to be analyzed

e Number of samples listed by parameter and matrix

e Price

e Projected date and time of sample arrival at the
laboratory

e List of all exceptions to the, Standard Analytical

Plan and the Standard QA/QC Plan

e List all the extra considerations pnot included in
the Standard QA/QC Plan (i.e., field blanks, USATHAMA
QA/QC, specific data reporting requirements).

The analysis plan must be a written document. It must be
submitted to the analytical laboratory to be approved by the
manager before the samples are collected. All deviations to
the analysis plan must be documented in writing by either
the client or the laboratory. This document must be approv-

The Standard Analytical Plan consists of the specific
methodology used by the analytical laboratory for a given pa-
rameter and matrix. This document includes a brief descrip-
tion of the method, an estimated detection 1limit, and a
source reference for the method.

;
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ed by the laboratory and project manager within the holding
time of the parameter of concern or 48 hours, which ever is
less. No analysis will be performed in a WESTON analytical
laboratory without the proper and complete analysis plan on
file.

2.2 Bottle Preparation

Sample bottles will be prepared by the analytical laboratory
and made available to the sampling team on the required date
in the analysis plan. The bottles will be prepared accord-
ing to WESTON Standard Operating Procedures. If samples are
submitted to the laboratory in bottles or containers prepar-
ed by others; this deviatlion must be specified in the analy-
sis plan along with the sample bottle preparation protocols

employed and the person/company responsible for preparing
the bottles.

2.3 Sample Preservatives

All sample bottles prepared by the analytical 1laboratory
will <contain the preservative(s) shown the WESTON Analysis
Plan. The amount of the preservative placed in the sample
bottle for aqueous samples will be adequate and proper for
water samples. To ensure that a sample is properly preserv-
ed after collection (especially where preservation requires
pH adjustment), field personnel are urged to check the pH of
the sample after preservation. These data should be record-
ed in field notebooks.

All samples submitted will be checked to insure the proper
preservative and preservation procedures were used for the
sample. This includes the following checks where appropri-
ate:

I Normal
e pH o
® Temperature of 4°C

I1 Special at Discretion of Lab
e Color
e Observation of sample for particulates or air bubbles
(voay.
e Anion spot test for so:'and C1” (TOC)
All observations will be recorded by laboratory personnel
and no sample will be analyzed unless;

@ it is properly preserved

e the client has authorized the sample analysis by a
written amendment to the analysis plan or WESTON Stan-
dard QA/QC plan as prescribed in Section 2.1
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2.4 Chain of Custody Documentation

All samples must arrive at the laboratory with a chain of
custody document. A copy of the chain of custody document
is contained in the "Tracking System". The laboratory will
provide EPA-approved sample bottle labels, chain of custody
forms, and shipping containers upon request. The chain of
_custody document must be initiated at the time the sample
bottles are prepared. If the sample bottles are not prepar-
ed by the analytical laboratory then the client assumes re-
sponsibility for proper bottle selection and preparation.
The chain of custody document submitted in this case should

include the bottle preparation and sample preservation infor-
mation. :

When samples are delivered to the laboratory, the informa-
tion on the <chain of custody document must be complete in
full. The samples will be inventoried against the chain of

custody form, and custody transfer acknowledged by signa-

ture, date and time of receipt. A copy of the signed form
will be given to the personnel who delivered the samples.

For samples which are delivered without applicable or with
incomplete chain of custody documentation, the sample custo-
dian will initiate a chain of custody or note acknowledges
receipt of the samples and initiates laboratory custody.

FOR SAMPLES WHICH ARE RECEIVED WITHOUT PROPER CHAIN OF CUS-
TODY, OR DEFICIENT CHAIN OF CUSTODY, THE LEGAL TRACEABILITY
OF SAMPLES BEGINS WITH RECEIPT AT THE LABORATORY BUT DOES
NOT EXTEND TO THE POINT OF SAMPLE COLLECTION.

2.5 Sample Management System

Upon arrival at the laboratory, the sample will be either
logged-in immediately or stored at 4°C until log-in proce-
dures can be initiated. The log-in process for any given
shipment of samples must be completed within 24 hours of sam-
ple arrival at the laboratory as noted on the chain of custo-
dy document. The log in data will be available to the sub-
mitter (Project Manager) within 48 hours after arrival of
the samples at the laboratory to verify completeness of the
sample submittal, Deviations from the analysis plan must be
noted and resolved by both parties at this time.

The sample management system will be used for the following
laboratory functions:

® Scheduling

e Sample Disposal

e Invoicing (See Pricing Schedule for the appropriate
analytical laboratory)

e Data Management

e Deliverable Preparation
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It is imperative that the field documentation provided by
field personnel and the sample log-in procedure in the ana- »
lytical laboratory be completé and accurate. Resolution of
deviations from the analysis plan must be accomplished with-
in the holding time of the parameter of concern or 48 hours.
Resolution of these items must be accomplished by telephone,
followed by written documentation in order to complete the
analysis within the required holding time. The holding
times are summarized in the Analysis Plan.

' "“i

"y

Each sample container is assigned a sequential WESTON sample
number. This unique WESTON number will identify the sample
(and any extracts & ived from the _sample) in the labora-
tory's internal 'chain of custody until proper disposal of
samples or extracts. All references to a sample in any ccm-
munications should include this sample number as well as the —
site identification number (code). e

(N

°y 1

LR S
. Iy

For additional information see WESTON's Analytical Labora- :
tory's Sample Tracking Document, o

This program provides "cradle to grave" chain of custody doc- -
umentation. o

2.6 Sample Storage .

All samples will be stored in a locked refrigerator at 4°7
1%¢c. Temperature of storage refrigerators are monitored
daily by laboratory personnel. They will be removed from o
storage by a 1limited number of authorized WESTON personnel -2
for either analysis, long term retention or disposal. all
sample movement will be documented using the laboratory

WESTON's chain of custody program includes the follow-

ing: <
e Sample bottle preparation §
e Sample preservatives Bz
e EPA-approved sample bottle labels and chain of custo- <
dy documents o
e Secured shipping containers o
e Laboratory access limited to authorized personnel Iy
e Locked refrigerated storage .
e Internal laboratory <chain of custody documentation '
for all analytical operation, including sample dispo- — 2
sal. -
e All chain of custody documentation includes the loca- I
tion, persons involved, date, time and reason for sam- :'
ple dislocation. N

e Signing and dating of all laboratory documentation
pertaining to sample receipt, preparation and analy- .
sis. -
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chain of custody documentation. Sample extracts or digested :
samples will receive the same consideration. During non- o
working hours, no sample will remain unattended without be- -
ing placed in a secure area. ﬁ
2.7 Sample Retention and Disposal ﬁ

n

F‘
All samples will be retained in the refrigerator for 30 cal- -
encar days after the date on the invoice accompanying the oy

final analytical results. Unless there is a written re-
quest for sample retention in the analysis plan or a written
amendment to the analysis plan, then all samples will re-
ceive proper disposal on the 31lst calendar day after the in-
voice date. (See -Price List for retention and disposal
costs).
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3.0 STANDARD OPERATING PROCEDURES

¥

3.1 Analytical Methods

All of the analytical laboratory's methods are listed in the o~
standard Analysis Plan. Since the choice of method depends oy
on the parameter, the matrix, possible interferences, cost, E
and detection 1limit desired, the Standard Analysis Plan de- %
notes the method that will be used by the analytical labora- "\
tory unless the analysis plan specifically states that an- R
other method must be used. A rationale should accompany o
this choice of method in the analysis plan. 3
3.2 Documentation of the Analytical Procedure Z;

All data and observations will be recorded into a bound
laboratory notebook. The entries will include:

MOE IR '

Analyst

Date, Starting and Completion times

Calibration Data

Results of analysis of laboratory quality control
samples

Order of Analysis

Example calculations

Method reference

Instrument identification

Location of raw and final data

.

2 000
1 M

P
» ¥
<ot

All deviation from the method and pertinent observations
will be recorded in the laboratory notebook and noted in the
data summary report., Also, all "out of control"™ situations
observed by the quality control program must be documented
in the notebook. This includes all corrective actions taken
by the analyst, supervisor, and/or the laboratory QA/QC co- =)
ordinator in response to the "out of Control® situation.
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4.0 ANALYTICAL LABORATORY QUALITY CONTROL

4.1 Analytical Method Calibration

4.1.1 1Initial Calibration
For all parameters utilizing a calibration curve for
quantification, the analytical 1laboratory will measure

least five (5)
A modification

the response to a reagent blank and at
different concentrations of thg analyte.

of the method of Hubaux and Vos will be used to deter-
mine the following:
e The accept;Ble linear concentration tanée

for quantitation (the correlation coeffi-
cient (R) must be > 0.996).

® The instrumental detection limit.

At least three (3) calibration concentrations must be in
the range of responses that is above the calculated de-
tection limit and used for calculating the acceptable
linear concentration range. No response can be report-
ed for a sample if the response is:

e greater than the response of the most con-
centrated calibration standard used in cal-
culating the acceptable linear concentra-
tion range.

® less than the response of the calculated
detection limit.
® less than the response of the lowest con-

centration calibration standard if the re-
sponse of the calculated detection 1limit
is 1less than the response of the lowest
calibration standard used.

4.1.2 Shift Calibration

Since the objective of the QC program is to verify that
analytical accuracy and precision are in control for a
given method - instrument - parameter, the initial in-
strument calibration must be verified periodically.
This requires the analysis of at least one calibration
standard within the range of initial calibration. The

* Analytical Chemistry, Vol. 42, No. 8, July 1970, p. 849
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,
ongoing calibration data will be checked to verify that o
it is within g3 10% of the initial calibration. A mini- %
mum of one shift calibration every 8-12 hours if the in- ol
strumental systems is automated for continuous opera- -
tion, ﬁ;
&i
4.1.3 Re-calibration R
*\11
Recalibration is required after:

e Instrument repair and/or mainten-
ance. £
e - A shift calibration does not meet he
previous calibration criteria. F'
® Any "out of control"™ situation as :
defined in Section 4.6. ]
4.2 Lot Size y
The quality control samples are assigned to each 1lot of ?-

analytical samples. The size of a lot can be dictated ~
by the number of samples that can be completed in a _ Ny
shift by an analyst. Therefore, the size of a lot can n
vary, but, the variance should not be more than 20%. N

4.3 Quality Control Samples ~d

Every lot, regardless of size, will have the following
guality control samples included. t

Blanks

Calibration Standards ,
Duplicate (Split Sample) -
Spike (Standard Matrix spike)

Note: That if a lot contains 20 samples, at W
least one of the samples will be analyzed N
in duplicate., 1If a client submits less !

than 20 samples for analysis and desires -

one of those samples be analzyed in dupli- )

cate, the laboratory must be notified pri- -

or to sample receipt. 0

4.3.1 Quality Control Blanks "
4.3.1.1 Reagent Blank }j

The reagent blank is an integral part of the
calibration procedure. It consists of the iy
solvent or matrix used for the <calibration W
standards without the presence of the ana-
lyte being measured.
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The analytical laboratory will wuse solvents
and reagents of the highest purity available
to minimize laboratory contamination. Also,
the water quality of the deionized - carbon
treated "pure" water system will be monitor-
ed monthly.

4.3.1.2 Method Blank

The method blank is a matrix as similar to
that of the analytical sample as possible
without the presence of the analyte. The
method " blank 'is prepared and analyzed with
the samples and is used to monitor labora-
tory contamination.

4.3.2 Analytical Reference Standards

Calibration and spiking standards will be traceable
standard materials supplied by or traceable where
possible to a federal government agency such as
EPA, NBS, or USATHAMA. Where this is not possible,
analytical standards of highest available purity
will be purchased from available commercial sup-
pliers.

4.3.2.1 calibration Check Standard

When the analyses a lot of analytical sam-
ples along with the required QC samples are
complete, a check calibration standard will
be analyzed. A check calibration standard
is one of the calibration standard solutions
used to develop the analytical calibration.
This calibration standard must be in the ac-
ceptable 1linear concentration range of the
calibration curve. Acceptability of the re-
sponse to calibration check standard is de-
termined by the QC chart as discussed in sec-
tions 4.4 and 4.6.

4.3.3 standard Matrix Spike Sample

In each analytical sample lot one sample will be a
standard matrix spike consisting of a matrix as sim-
ilar as possible to the matrix of the analytical
samples in the lot. The analyst will spike one of
these with a known amount of the analyte with the
acceptable calibration concentration range. The
standard matrix spike sample is carried through the
method as an analytical sample. 1In most cases la-
boratory reagent water water and/or a "clean” soil
will be used for the matrix. The results of this
spike sample will be used to monitor analytical ac-
curacy.
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4.3.4 Qual@ty Control Sample Summary

Assuming that the analytical lot size for a param-
eter 1is twenty (20), the analyst would follow the
hypothetical analysis order shown in Table 1.

4.4 Quality Control Charts

Three QC charts will be constructed for each analytical
method (instrument - parameter) excluding the analyst.
The analyst will have his or her own code on the QC
chart. The QC charts are:

® " An accuracy QC chart based on the § recovery
of the standard matrix spike sample.

® A precision QC chart based on the relative
mean difference between the results obtained
from the analysis of duplicate sample ali-
quots.

@ A precision QC chart based on the reproduc-
tability of the initial and shift calibration
slope.

® A Quality Control chart for monitoring ongoing
~calibration.

The details of the QC chart construction with examples
are contained in the WESTON Analytical Laboratory Qual-
ity Assurance - Quality Control Manual.
4.5 Quality Control for Reporting Results

4.5.1 Detection Limit

There are three detection limits derived from the
method and the analytical experiment.

e Estimated detection limit,

® Detection limit calculated from the calibra-
tion data.

e The lowest concentration of the analyte in any
calibration standards.

None of the above detection limits applies to a
real environmental matrix for the analyte of con-
cern. In most cases the actual detection limit
will be equal to or greater than the instrumental
detection limit which is reported. Upon regquest,
the actual detection 1limit for a given matrix can
be experimentally determined or estimated.
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Table 1 . !

Hypothetical Order. of Analysis for a Lot éz
Size of 20 Analytical Samples XN

Run # Description Comments
1 Reagent Blank Shift Calibration ﬁf
2 Standard #1 Shift Calibration ﬁ
3 Standard #2 Shift Calibration N
4 Standard #3 shift Calibration "
5-11 Analytical Samples #i-7 - N
12 Duplicate of Analytical Sample #5 QC sample Y
13-16 Analytical Samples #8-11 >
17 Standard Matrix Spike QC Sample _
18-24 Analytical Samples #12-18 ©
25 Method Blank QC Sample -3
26-27 Analtyical Samples #19-20 ﬁ‘
28 Calibration Check Sample QC Sample ]
U
&
r‘\
=3
)
o
-\'
oy
. I'::
l\
..
Notes: (a) . . . . . N
A new lot can be analysed without a shift calibration if there N

are no "out of control" situations and the analyst remains the
same. (i.e. return to run #5 and continue through run #28)

v v 'R
. of AR

(b)

(4

Four (4) QC samples are required per lot of 20. This is 16 2/3%
of the runs.
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The analytical laboratory will report experimental-
ly observed detection 1limit from the calibration
data. The latter concentration will be the higher
concentration value of either the value obtained
from the calibration for regression analysis or the
lowest concentration calibration standard run.

4.5.2 sSignificant Figures

The general rule for the application of significant
figures to .- analytical environmental data is shown
in Table 2. - -

4.5.3 Units

A few environment analytical parameters have their
own respective units such as pH, specific conductiv-~
ity and turbidity. Most concentrations will be re-
ported in one of two | units. Concentrations for
liquid samples will be reported in micrograms per
liter (ug/L or ppb). Concentrations for solid sam-
ples will be reported as micrograms per kilogram
(ug/Kg/ppg) dry weight. Any deviation from this re-~
porting format will appear in a footnote form.

4.5.4 Analytical Modifications

All changes and rationale for the changes from the
published WESTON Standard Analysis Plan, WESTON
Standard QA/QC Plan and the project's analysis plan
will be placed into a cover letter/report to the
client accompanying the final results and invoice.

4.5.5 Final Data Review

All analytical laboratory results will be reviewed

by the laboratory technical managers fo: the follow-
ing items:

® Completeness

® Reasonableness

e Conformance with the WESTON Standard Analyti-
cal Plan, WESTON Standard QA/QC Plan and the
project's analysis plan,

e Data above a requlatory limit, where appropri-
ate.

® Approval of the data by appropriate Section
Manager,
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Table 2

Relationship of the Experimentally Found Detection Limit, Analyte Concen-
tration and Significant Figures in the Final Result

# of Significant
Detection Limit Concentration Range Figures

1-10
10 - 1000
1000

Example: Detection Limit of 100 ug/Kg

Concentration Found Concentration Reported

84.3 ug/Kg ND
436.2 ug/Kg 400. ug/Kg
2178.6 ug/Kg 2200. ug/Kg
654266.5 ug/Kg 654000. ug/Kg




4.5.6 Deliverables

The client will receive the following when the anal-
yses have been completed by the laboratory.

@ Analytical Data including instrumental detec-
tion limits.

e Assurance that the WESTON Standard Analytical

' Plan, WESTON Standard QA/QC Plan and the pro-

ject's analysis plan were followed.

® .Assurance that all quality controcl samples
were in control.

® A cover letter,

e Invoice

The client will not receive the following unless
specifically requested in writing (preferably in
the analysis plan):

e Raw data

® QC sample results (except for surrogate recov-
eries for GC/MS analyses.)

® Pertinent QC charts

e EPA, USATHAMA or other specialized data re-
ports.

4.5.7 Data Archiving

The analytical laboratory will maintain on file,
all the raw data, laboratory notebooks, and other

. documentation pertinent to the work on a given pro-
ject. This file will be maintained in locked stor-
age for five (5) years from the date of the invoice
unless a written request is submitted for changes
the retention time.

Data Retrieval from archives will be handled in a
similar fashion to a request for analysis; specifi-
cally a written request, chain of custody, quota-
tion, three week turn-around time, etc.

4.6 0Out of Control Situations

An "out of control" situation occurs when there are
experimental data for 1laboratory gquality control
samples which suggest that an analytical result may
be of questionable or unknown validity. It is the
duty of the analyst to identify the “out of con-
trol® situation and notify the supervisor. The
supervisor will then recommend the appropriate cor-
rective action. (e.g. reanalysis, recalibration,
etc.). The out of control situation and corrective
action will be documented. The analysis of QC sam-

....................................................

- .
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ples monitors precision, accuracy and laboratory contami-
nation for a particular analysis. The criteria for iden-
tifying out of control situations for laboratory QC sam-
ples are discussed below:

4.6.1 Blanks

Any reagent or method blank which contains any ana-
lyte greater than five (5) times the published de-
tection limit for the method - instrument - para-
meter _.analytical system is "out of control®". Cor-
rective action is required. -

4.6.2 Duplicate Samples and Fortified Reagent
Blanks (Standard Matrix Spike)

Any result from a split sample or a fortified rea-
gent blank that fulfills the following criteria for
"out of control” on the respective QC chart (See
the QA Manual) method/parameter requires corrective
action and/or written explanation for the accep-
tance of the data without any corrective action.

® Any result that exceeds +- 3 standard devia-
tion of the control value.

® The S5th consecutive value that has shown an in-
creasing or decreasing trend.

® The 7th consecutive value on the same side of
the central line (mean),

The results from analysis of duplicate samples can
be misleading where matrix homogenity is a problem
(e.g. s0il, sludges, sediments, multiphase 1liguid
samples) because of the difficulty in obtaining rep-
licate representative aligquots for analysis.

In these cases a written explanation (cover letter)
will be provided for data interpretation.

4.6.3 Calibration Check Standard

Any calibration check standard that fulfills the
criteria for "out of control” on the QC chart as de-
lineated 1in section 4.6.2 requires corrective ac-
tion.

4.6.4 Sample Cross Contamination or Interference

Any sample where there is any suspected cross con-
tamination from the previously analyzed sample must
be regarded as "out of control". Cross c¢ontamina-~

IR O TON)

BARRL:

,l

. v, e
AR ]

~d
Y

2]

W 2 A, A

'.".": g TSy ‘;

£
by 4,

rr
‘l

Al
»

W

AR




‘L’\"AIN".\“.\"'X“ LGk G G s ol ot o

]

tion usually occurs after analysis of sample with
relatively high concentrations of analytes or inter-
fering compounds. Therefore, the analyst must be
aware of such occurences. To verify the result,
the sample must be reanalyzed immediately after an
acceptable blank run and the data for the reanaly-
sis compared with the original. Data will be care-
fully reviewed (e.g. order of analysis, historical
data) by analysts and supervisors to ensure that
the data accurately represents the sample. (see
section 4.5.5)

-

4.6.5 Instrument Malfunction

Any instrument malfunction is considered as a situa-
tion that necessitates corrective action (see sec-
tion 4.7). Written documentation of the malfunc-
tion and corrective action is mandatory (see sec-
tion 4.8). :

4.7 Corrective Action

All "out of control" situations require immediate atten-
tion and corrective action. This corrective action will
be as follows:

e The analyst will immediately notify the appropriate
supervisor and document the out of control situa-
tion in the laboratory notebook.

) The supervisor will notify, in writing, the labora-
tory manager within 24 hours of the "out of con-
trol” situation, corrective action taken and re-
sult of corrective action. A copy will be provided
to the laboratory QA coordinator.

e The laboratory manager will notify the WESTON Ana-
lytics office of any "out of control"™ situations
that have not been corrected with 48 hours of their
occurence. A copy will be sent to the Vice Presi- -
dent of Quality Assurance and Finance and the Vice
President of EEOD. A written report on the correc-
tive is required when the analyses are in control.

Corrective action requires the following steps:
® Analyses to be stopped immediately for the analyte
which is determined "out of centrol"™. No further
analyses for that analyte can be performed until
the "out of control" situvation is corrected.

® Notification as shown above.



......... Ol

e Complete documentation in laboratory notebooks of
circumstances pertaining to the “out of control"
situation and corrective action(s) taken.

The laboratory manager must initial the documentation of
the successful corrective action after its completion
and must approve resumption of analysis. All of the sam-
ples affected by the "out of control"™ situation must be
reanalyzed, Data for any samples of an affected lot
which are not reanalyzed must be accompanied by clarifi-
cation for this decision.

4.8 Instrument Maintenancé-and Calibration

Each instrument in the analytical laboratory will have a
bound maintenance log for documenting instrument mainten-
ance. This maintenance log will be available near the in-
strument at all times and will be kept current.

4.8.1 Maintenance Information

The following maintenance information is reguired to be
recorded in the maintenance log.

e Detailed statement of maintenance activities includ-
ing time and date of maintenance and name of person
performing maintenance.

® Any telephone call regarding service/maintenance
(phone records) and service reports will maintained
in the maintenance log.

e Routine maintenance schedule should appear with a
check list in the front of the maintenance log.

Instrument Manuals should be maintained in a central
file and should be available as necessary.

4.8.2 Calibration Information'

The following instrument calibration information should
be recorded in the laboratory notebook (see Sec. 4.1).

* Calibration of some laboratory instruments such as a
pH meter, is inconsistent with calibration criteria des-
cribed in Section 4.1. These instruments will have spe-
cific SOPs written for <calibration. The instruments
which are included in this category are so noted in the
WESTON Analytical Laboratory QA/QC Manual.




Instrumental conditions which are used.

Time and date.

Lot(s) to be analyzed

Calibration data including slope of calibration
line and; correlation coefficient of calibration

data (response vs concentration).

The detection limit- (calculated from the calibra-
tion data or the lowest concentration calibration

standard).

The acceptable linear concentration range of cali-
bration.
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S.0 QUALITY ASSURANCE
5.1 Organization

The corporate guality assurance function is defined in the
Corporate O0P-03-07. The analytical laboratory portion of
the QA organization is shown in Fiqure 1., This organization
is specifically designed to allow independent audit of the
laboratory analytical operations. There are no administra-
tive supervisory relationships between the laboratory manage-
ment and WESTON Analytics, including the laboratory QA co-
ordinator,

e /00 ,-}.’mp.'f:».:-.'ﬂ

5.2 Responsibilities of the QA Organization
5.2.1 1Internal ‘Audits

Continuous audit of the analytical laboratory will be per-
formed in order to ascertain and ensure compliance with the
WESTON Standard QA/QC Plan, WESTON Standard Analytical Plan,
the WESTON analytical laboratory QA/QC Manual and project
analysis plans.

5.2.2 Third Party Aaudits

Arranging for and scheduling third party audits will be the
responsibility of the QA coordinator and laboratory manager.
This will include:

® Preparation of the analysis plan for all third party
performance samples.

® Review all the results and documentaticn for third
party perfcrmance samples.

® Approve in writing all final reports and
documentation for third party performance samples.

$.2.3 "Out of Control” Audits

All “"out of control” events will be continuously audited.

5.2.3.1 Termination of an Analytical Procedure

The Director of QA/QC Programs has the authority -
after notice (see Sec. 4.7) to terminate an analyti- L
cal procedure due to the lack of compliance with any :
single aspect of the WESTON Standard QA Plan, WESTON

Standard Analytical Plan, or WESTON Analytical Labora-

tory QA/QC Manual,
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5.2.3.2 Restart of Terminated Analytical Proce- E

dures
[
~ The Director of QA/QC Programs must approve the re- -
3 start of any analytical procedures which are "out of N
control"” and have been terminated. 3

V5.2.4 Quality Control Sample Results

Results of analysis of all quality control samples must be -
reviewed and approved in writing by the laboratory QA coor- -

dinator. These samples are required by the WESTON Standard o
QA/QC Plan and include all third party performance samples, -
and all blind WESTON QC samples. As described in detail in &
the WESTON Analytical Laboratory QA/QC Manual the following e
QA samples may be required as part of a project QA program. =
- e Blanks . §
X - Reagent Blank ]

Method Blapgk
Trip Blank ,,
Field Blank

|
[T

e Replicates ?

- Field duplicate samples (or replicate) T

- Laboratory split samples -

e Spikes b

- Field spiked sample (one sample of field split- KX
) samples). N
2 - Laboratory matrix spiked sample. « -
. ~ Laboratory standard matrix spiked sample . X
: ® Performance Samples "
: ~ Third party samples -
- WESTON "blind" samples e

»

¥ * Samples required by the WESTON Standard QA/QC Plan. Re- 5
sults of these samples will be checked on a parameter basis N

during routine audits unless specifically requested by the N

project analysis plan. N

) ** These samples are currently not required by the stan- N
) dard laboratory QA/QC plan. However for specific analyses v

(e.g. analysis of volatile organic compounds in agueous sam-

ples) it is important that the persons collecting the sam- 3
ples give strong consideration to including field and trip !

. blanks in the samples submitted for analysis. This require- ~
: ment will be addressed in the preparation of the project sam- -
pling and analysis plan. |
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§.2.5 Reports and Deliverables
5.2.5.1 Quarterly QA Reports

A guarterly QA report to the Director of QA/QC Programs must
be prepared by WESTON Analytics by the 15th of January,
April, July, and October of each year. The quarterly report
will be a summary of all laboratory audit results, results
from blind samples, performance samples, and project analy-
sis plan QA samples, and “"out of control" situations. Recom-
mendations for future improvements and actions must be in-
cluded in this report.

5.2.5.2 Annual QA Report— . -

An annual QA report will be prepared by WESTON Aanalytics by
January 15 of each year., The annual report will summarize
activities and performance of the total WESTON QA system as
it relates to analytical laboratories. QA/QC gocals for the
next year with appropriate action plans, milestones, and
costs are to be included in the report.

5.2.5.3 "Out of Control" Report

The report required by Section 4.7 must be reviewed by the
laboratory QA coordinator. The report with QA coordinator
comments will be forwarded through WESTON analytics to the
Director of QA/QC Programs.

5.2.5.4 Project QA Report (special project requirement)

If the project analysis plan requires the analysis of any QC
samples(s) beyond those required by the laboratory QC plan
or requires an audit of data documentation, the Laboratory
Manager must perform the tasks to comply with the project's
analysis plan.

5.2.5.5 Third Party Performance Sample Report

Results of analysis of third party performance samples must
be reviewed by the laboratory QA coordinator and a summary
report prepared, before the results can be forwarded to the
third party.

5.2.5.6 A Non-Compliance Report

Any non-compliance with the WESTON QA system, plans, or pro-
tocols observed by the QA coordinator will be reported at
the earliest possible time, in writing, ¢to the laboratory
manager, If the situation has been corrected within 48
hours then the written report will be filed by the QA coordi-
nator. However, if the situation is not corrected with 48
hours then the following action is required:

........
-----
______________
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e The laboratory QA coordinator and the laboratory manag-
er must submit to QA/QC Director of Programs, a correc-
tive action plan. -

Corrective action plan shall include the following informa-
tion:

Description of the non-compliance situation.

Detailed Action Plan

Milestones with projected completion dates.

Estimated cost and/or loss of revenue associated with
the action plan.

If the QA/QC Director of Programs approves the action
plan, necessary actidn will be carried out by the labor-
atory manager and monitored by the QA coordinator.

e If agreement on an appropriate action plan cannot be
reached, the Director of QA/QC Programs will make the
final determination of the actions to be taken.

$.2.5.7 WESTON Analytical Laboratory QA/QC Manual

The laboratory technical staff, the QA Coordinator, and the
Director of QA/QC Programs are responsible for reviewing the
WESTON Analytical Laboratory QA/QC Manual on an annual bas-~
is. This will include the WESTON Standard QA/QC Plan and
the WESTON Standard Analytical Plan.
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6.0 SUBCONTRACTED ANALYSES

All subcontracted analyses will be sent to a WESTON “approv-
ed"” laboratory. The criteria for the WESTON approved labora-
tory are:

SRS Y

Y|

e Evidence of required regulatory authority approval/cer-~
tification as appropriate.

e WESTON Analytics on-site inspection and recommendation.

e Review and evaluation of work quality

A copy of the followzng documents must accompany the sam-
ple(s).

- Chain of Custody forms

- WESTON analytical laboratory services agreement in-
cluding conditions and appropriate attachments

- WESTON SOP for the analytical procedures(s)

The WESTON laboratory manager is responsible for all of the
required documentation that must accompany any subcontracted
work. The WESTON laboratory manager or designee has the
*right of first refusal®™ of all analytical work generated by
WESTON personnel. If the work is refused, the laboratory
manager will take responsibility for subcontracting the work
to an acceptable laboratory and will ensure compliance with
the WESTON Standard QA/QC Plan, WESTON Standard Analytical
Pian, WESTON Analytical Laboratory QA/QC Manual and the
WESTON project's analysis plan.
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inter-office memorandum
TO: Katherine Sheedy DATE: October 11, 1985
cc: Alison Dunn RECEIVED
Qi i
FROM: David Ben-Hur Dé CEOSCIENCES DEPT
SUBJECT: 0il and Grease Analysis, Castle AFB W. O. No.:

Attached is a copy of EPA Method 413.2 for the determination
of oil and grease in water. As I have stated earlier, the

- e e s e.n. u = & vV VYT ™

detection limits using the method as described will not meet
the requirements of the Air Force.

On the second round of sampling at Castle AFB, the samples
were extracted as described in the procedure up to step 7.5.
An additional step was inserted at this stage:

The combined solvent extracts are transferred to Kuderna-
Danish concentrator fitted with a three ball condenser.
The extract is concentrated by heating on a steam bath

to a final volume of about 20 ml. The concentrated
extract is transferred to a 25 ml volumetric flask, and
and the Kuderna-Danish flask is rinsed with 2-1 ml of
Preon-113. The rinsate is added to the volumetric

flask, and the final volume is adjusted to 25 ml.

The remainder of the procedure follows the EPA Method.
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OIL AND GREASE, TOTAL RECOVERABLE

Method 413.2 (Spectrophotometric, Infrared)

STORET NO. 00560

1.  Scope and Application

1.1 This method includes the measurement of fluorocarbon-113 extractable matter from
surface and saline waters, industrial and domestic wastes. It is applicable to the
determination of hydrocarbons, vegetable oils, animal fats, waxes, soaps, greases and
related matter.

1.2 The method is applicable to measurement of most light petroleum fuels, although loss of
about half of any gasoline present during the extraction manipulations can be expected.

1.3 The method covers the range from 0.2 to 1000 mg/1 of extractabie material.

1.4 While this method can be used to obtain an estimate of the oil and grease that would be
measured gravimetrically, in many cases the estimate more accurately describes the
parameter, as it will measure volatiles more effectively and is not susceptible to
interferences such as extractable sulfur. It can be used with the Petroleurmn Hydrocarbon
procedure to obtain an oil and grease value and a petroleum hydrocarbon value on the
same sample.

2. Summary of Method

2.1  The sample is acidified to a low pH ( < 2) and extracted with fluorocarbon-113. The oil
and grease is determined by comparison of the infrared absorbance of the sample extract
with standards.

3. Definitions

3.1 The definition of oil and grease is based on the procedure used. The source of the oil
and/or grease, and the presence of extractable non-oily matter will influence the material
measured and interpretation of results.

4.  Sampling and Storage

4.1 A representative sample of | liter volume should be collected in a glass bottle. If analysis
is to be delayed for more than a few hours, the sample is preserved by the addition of § ml
HC] (6.1) at the time of collection and refrigerated at 4°C.

4.2 Because losses of grease will occur on sampling equipment, the collection of a composite
sample is impractical. Individual portions collected at prescribed time intervals must be
analyzed separately to obtain the average concentration over an extended period.

5.  Apparatus

5.1 Separatory funnel, 2000 ml, with Teflon stopcock.

5.2 Infrared spectrophotometer, scanning. Non-scanning instruments may also be used but
can be subject to positive interferences in complex chemical wastewaters.

5.3  Cells, 10 mm, 50 mm, and 100 mm path length, sodium chioride or infrared grade glass.

5.4  Filter paper, Whatman No. 40, 11 cm.
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6. Reagents

6.1
6.2
6.3
6.4

- - o

7.1

7.2
7.3

PP Y -

7.4

a & s s 0t

1.5

7.6

1.7

7.8

Hydrochloric acid, 1:1. Mix equal volumes of conc. HCI and distilled water.

Fluorocarbon-113,(1,1,2-trichloro-1,2,2-trifluoroethane), b. p. 48°C.

Sodium sulfate, anhydrous crystal.

Calibration mixtures:

6.4.1 Reference oil: Pipet 15.0 ml n-hexadecane, 15.0 ml isooctane, and 10.0 ml
chlorobenzene into a 50 ml glass stoppered bottle. Maintain the integrity of the
mixture by keeping stoppered except when withdrawing aliquots.

6.4.2 Stock standard: Pipet 1.0 ml reference oil (6.4.1) into a tared 200 m! volumetric
flask and immediately stopper. Weigh and dilute to volume with fluorocarbon-113.

6.4.3 Working standards: Pipet appropriate volumes of stock standard (6.4.2) into 100
ml volumetric flasks according to the cell pathlength to be used. Dilute to volume
with fluorocarbon-113. Calculate concentration of standards from the stock
standard.

7. Procedure

Mark the sample bottle at the water meniscus for later determination of sample volume.
If the sample was not acidified at time of collection, add 5§ ml hydrochloric acid (6.1) to
the sample bottle. After mixing the sample, check the pH by touching pH-sensitive paper
to the cap to insure that tse pH is 2 or lower. Add more acid if necessary.

Pour the sample into a separatory funnel.

Add 30 ml fluorocarbon-113 (6.2) to the sample bottle and rotate the bottle to rinse the
sides. Transfer the solvent into the separatory funnel. Extract by shaking vigorously for 2
minutes. Allow the layers to separate.

Filter the solvent layer into a 100 ml volumetric flask through a funnei containing
solvent-moistened filter paper.

NOTE: An emulsion that fails 1o dissipate can be broken by pouring about 1 g sodium
sulfate (6.3) into the filter paper cone and slowly draining the emulsion through the salt.
Additional 1 g portions can be added to the cone as required.

Repeat (7.3 and 7.4) twice more with 30 ml portions of fresh solvent, combining all
solvent in the volumetric flask.

Rinse the tip of the separatory funnel, filter paper, and the funnel with a total of 5-10 ml
fluorocarbon-113 and collect the rinsings in the flask. Dilute the extract to 100 ml, and
stopper the flask.

Select appropriate working standards and cell pathlength according to the following
table of approximate working ranges:

Pathlength Range

10 mm 240 mg
50 mm 0.4-8 mg
100 mm 0.1-4 mg

Scan standards and samples from 3200 cm™' to 2700 cm™' with fluorocarbon-113 in the
reference beam and record the results on absorbance paper. The absorbances of samples
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and standards are measured by constructing a straight baseline over the range of the scan
and measuring the absorbance of the peak maximum at 2930 cm™ and subtracting the
baseline absorbance at that point. For an example of a typical oil spectrum and baseline
construction, see Gruenfeld”'. Non-scanning instruments should be operated according
to manufacturer’s instructions, although calibration must be performed using the ,
standards described above (6.4). If the absorbance exceeds 0.8 for a sample, select a i
shorter pathlength or dilute as required.

7.9 Use a calibration plot of absorbance vs. mg oil prepared from the standards to determine
the mg oil in the sample solution.

8.  Calculation

RxD

8.1 mg/1total oil and grease = v

where:

R = oil in solution, determined from calibration plot, in milligrams.
D = extract dilution factor, if used.
V = volume of sample, determined by refilling sample bottle to calibration line and S
correcting for acid addition if necessary, in liters. =
9. Precision and Accuracy
9.1 Thetwo oil and grease methods in this manual were tested by a single laboratory (EMSL)
on sewage. This method determined the oil and grease level in the sewage to be 17.5 "
mg/1. When 1 liter portions of the sewage were dosed with 14.0 mg of a mixture of #2 1{'
fuel oil and Wesson oil, the recovery was 99% with a standard deviation of 1.4 mg/1. -
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L.1 SOILS AND DITCH SEDIMENTS:
SCHEDULE OF ANALYSES AND DATA REPORTS
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inter-office memorandum -

TO: Fred Bopp DATE: March 29, 1985 .;

>

cc: Alison Dunn, Concord Office ;

3 FROM: David Ben-Hur, Stockton Laboratory \/f
o .

SUBJECT: soil samples from Castle AFB W. 0. No.: 0628-09-02 N

. Attached are results of analyses of soil samples from Castle AFB which R

were collected in October and November 1984. The results have been previously -

reported verbally, but not in writing. -

) There are same unexplainable inconsistencies in duplicate runs for oil and e
: grease. EAL states that the samples DAl-1l-1 and DAl-l-1 Dup do not appear I3

visually to be the same. Possibly the wrong sample was extracted as a S

duplicate; however, the records do not show such an error. ‘,:
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CASTIE AFB -~ Analysis Chronology 5:
X
Soils -
-~
NS

SAMPIE ID SAMPLING DATE OIL & GREASE &

Extraction Analysis N

. DAl-1-1 11/18/84 11/29/84  12/18/84 -
[ DAl-1-1 Dup " " " o
: DAL-1-5 " 11/30/84 " N
. DAl-1-10 " " " &
DAl"Z"l " » " L:

‘ DAl-2-1 Dup " " " P
DAl-2-5 " " " -

\ DAl-2-10 " " "
. DAl-3-1 11/17/84 . " N
. DAl-3-1 Dup " 12/6/84 " N
k DAl-3-5 " " " <
DAl-3-10 " " " e

DAl-4-1 " " "

A DAl-4-1 Dup " " " .
: DAl-4-5 " " " nt
. DAl- 4_10 " n " ‘: )
DA3-1 11/9/84 11/29/84  12/10/84 "3

DA3-1 Dup " " " 4

DA3-2 " " "

DA3-3 11/10/84 " " ~

DA3-4 " " " :_*

DAS-1 11/9/84 11/27/84 " R

DAS-2 . " " s,

DA5-3 " n " -

DAS-4 " " " Dy

DAS5-5 " " "
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Pesticides and herbicides analytical results

Sample No. Concentration, ug/G :
Endrin Lindane Methoxychlor Toxaphene 2,4-D 2,4,5-TP

P Y
-

8

| DA3-~1
DA3-1 Dup

] DA3-2

- pa3-3

; DA3-4
pa7-1
DA7-2
DA7-3

D

Fr

CEEEEEEL
CEEEEEEL
CEEEEEEL]
CEEEEEEL
CEEEEE:

CEEEGERL]

Detection
Limit 0.02 0.

o

1 0.

N

0
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0Oil and Grease results -
Castle AFB 2
Sample No. 0il and Grease
mg/kg -
) W
DAl-1-1 1,800 Ny
; DAl-1-1 Dup 9,500 N
. DAl-1-5 120 N
' DAl-1-10 120 ~
DAl-2-1 8,500 4
DAl-2-1 Dup 7,500 -
DAl-2-5 280 ¢
DAl-2-10 150 S
DAl-3-1 180 by
DAl-3-1 Dup 200 !
DAl-3-5 250 -
DAl-3-10 950 N
DAl-4-1 1,500 N
3 DAl-4-1 Dup 160 LY
- DAl-4-5 750 N,
DAl-4-10 100 C
DA3-1 1,700 ]
DA3-1 Dup 1,200 -
DA3-2 80 N
DA3-3 2,400 o
DA3-4 160 >,
DAS-1 100 .
DAS-1 Dup 80 ':;
DAS-2 120 ?
DAS-3 110 E;
DAS-4 90 -
DAS-5 120
DAS-6 80
R
r '3
[
+
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Volatiles analysis by EPA Methods 601 (GC/Mall Detector) and 602 (GG/PID)

Detection Limit

DA4-1D Da4-5

DA3~1D DA3-~2 DA3-3 DA3-4 DAd-1

DA3~1

2992220202820280080888850850808808808089°9

9

22925202809999890802985598809098088808988 4

9990989980208 08809808029950083800888888 @

20900980200202080808802088208030393000888808888 2

299904892082028842880200020220800R2220008828 2

98008889868020908080880804308988988082883888 2

8908090890020029850202085902880808808808848 @

9988891885828988822222222528292882888388 8

QMN®dNNN

Methylene chloride

~ w o
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.........................

~--t OO0 [-F-K-N-N-N-X-N-N-N-N- NN NN N-N- NN N-N- XN K- X-]

Trichlorofluoranethane

1, 1-Dichloroethene

1, 1-Dichloroethane
Trans-1, 2-dichloroethene

Chloroform

1,1,1-Trichlorcethane
Carbon tetrachloride

Bromodichloramethane
1, 2-Dichloropropane

1, 2~-Dichloroethane

Trans-1, 3-dichloropropene

Trichloroethene

1,1,2-Trichloroethane
Cis~1, 3-dichloropropene

2-Chloroethylvinyl ethex

Branoform

Dibramochloramethane

1,1, 2, 2-Tetrachloroethane
Tetrachloroethene
Chlorobenzene

1,3-Dichlorobenzene

1,2-Dichlorcbenzens

1,4-Dichlorcbenzene

Benzene

Toluene

Ethylbenzene

.

—t

Methyl ethyl ketone
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L.2 WATER SAMPLES: SCHEDULE OF ANALYSES
(EXCEPT TOX, REPORTED WITH ANALYTICAL DATA)

AL
Y

A

hEY
>

’ Y‘“-;‘ 'I'
NP )

~
r
[,
[
L
-~
.!



CASTLE AFB

The following dates have been previously incorrectly reported or amitted
in reporting chronologies

Analysis for volatiles

-
o8 ol o

Sample ID Sampling Dates

rw v -
Ll 8

P3-1 11/14/84
PW3-2 11/19/84
PW3-3 .
PW3-4 n
PW3-5 11/14/84
PW3-10 1/25/85
PW3-11 2/1/85
PW3-12 2/11/85
PW3-13 2/18/85
PW31 "
PW32 "
PW33 "
PW34 "




CASTIE AFB - Analysis Chromology

Lab Job No. Sample ID Sampling Date Analysis Date
TOC Pherols 0Oil & Grease
85-01-029 Pw-1 1/22/85 1/28 2/6 2/11
m_z " " n "
W_3 " n ” "
m-s " " " L}
W_G ”" " " "
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CASTLE AFB

Lab Job No.

~ ' Analysis Chronology

Sample ID Sampling Date
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CASTLE AFB -~ Analysis Chronology /

IAB JOB NO. SAMPLE ID SAMPLING DATE ANALYS1IS DATE :

TOC Phenols Oil & Grease
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CASTLE AFB - Analysis Chronology

LAB JOB NO. SAMPLE ID SAMPLING DATE ANALYSIS DATES
TOC Phenols 0il & Grease

N T] '
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Samples received broken gt EAL are marked (*)
Samples that broke during analysis at EAL are marked (**)
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Sampling and analysis data

Sample No.

Weston Lab No.

PW3-6
PW3-7
PW3-8
PW3~9

85-01-021-01,02,03
85-01-021-04,05,06
85-01-021-07+08,09
85~01-021-10,11,12

Lab No. 85-01-021

Parameters

Volatiles & MEK
Volatiles & MEK
Volatiles & MEK
Volatiles & MEK

Date sampled

1/14/85
1/17/85
1/17/85
1/18/85
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Sampling and analysis calendar

Sample No.

Date Sampled

LA SN B e s e kg o

LAB NO. 85-02-006

Date Analyzed

601

602

TOC 7TQX

011 and Grease Phenols

M220
MW290
MW300
MW310
MW311
Pw3-11

2/1/85

2/7

2/12

"

25t

2/ 52

"

1) Samples shipped to EAL on the date indicated

2/5° 2/51

2) Samples shipped to Weston, Lionville, on the date indicated

3) Samples extracted on the date indicated
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inter-office memorandum ™
TO: Fred Bopp DATE: March 6, 1985 :...;
cc: Alison Dunn, Concord Office X
8
FROM:  pavid Ben-Hur, Stockton Laboratory ﬁ B &
o
SUBJECT: Analysis for volatiles, Castle AFB W. O. No.: 0628-09-02 >
Weston Lab No. 85-01-021 i
Attached are results for the analysis of volatiles by Methods 601 and 602 b
on samples received in Mid-January. The analytical request has also t
includedthe analysis for MEK. While the MEK analysis has been performed, »{
these results are not yet available since certain measurements concerning
the recoverability of the campound still need to be done. These results :
will be submitted separately. :E
Second column verification has been performed. However, the noise level F:
on the secornd column runs is such that it precludes confirmation of the N
low levels of camponents found in these samples. -5
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Volatiles analysis by EPA Methods 601 (GC/Hall Detector) and 602 (GC/PID)
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DESIGNERS 5 CONSULTANTS

inter-office memorandum

TO: Fred Bopp DATE: March 26, 1985
cc: Alison Dunn, Concord Office
FROM: David Ben-Hur, Stockton Laboratory
SUBJECT: MEK Results, Castle AFB W. 0. No.: 0628-09-02
Attached are the MEK results for all the samples that have been previously
reported for the Jammary sampling period. Only one of the samples, MW260,
showed a measurable level of MEK. It is my suspicion, due to the general
absence of MEK in the other samples, that the one positive result is scme-
how the result of a contamination not related to the sample itself.
L-54
RFW 2.74.39
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RESULTS OF ANALYSIS FOR MEK

Castle Air Force Base
Lab Job No.

85-01-021

85-01-029

85-01-032

85-01-039

85~-01-041

85-01-043

ngilgle No.

PW3-6
PW3-7
PW3-8
PW3-9

PW-1
PW-2
PW-3
PW-5
PW-6
PW-7
Pw-8
Pw-10A
PW-10B
Pw-11

TW-12
™-13
TW-14
TW-15
™W-16
™-17
Tw-18
Tw-20

MW390
MwW400
MIW410
1MW440

MW350
MW360
MW370
MW380
MW470

MW250
Mi260
MW261
MW270
MwW280
MwW430
1v460
Mw461
™W-19
FB-1

ND

4§ 45448 6856 BBB3E8868 BEEEEEEE688 86
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“AD-A168 2390  INSTALLATION RESTORﬂTlOM PROGRAM PHASE 11
ONFIRIIRTIONIOURNTIFIC 10 STA. . CU> MESTON (ROY F) INC
HES N ET AL. 28 JUN 83

UNCLASSIFIED F33615-84-D 44 F/G 1372
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Lab Job No. Sample No.

85-02-001 MW210
MW211
MW230
MW240
MW320
MW330
MW340

TSRy | PN e e

ool

FB-3
FB-4

:
© & BEE655 6665665668 #
B

"
K 85-02-006 MW220 :
MIV290
MW300
MW310 E .
MI311 s
PW3-11 ’
85-02-019 Pw3-12
-
A Detection Limit
‘ X
:
;
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inter-office memorandum

TO: Katherine Sheedy DATE: April 11, 1985

1
L

FROM:  <gimisieiesmibmeisockton Laboratory 5 N

v o

N

T

L
-

SUBJECT: MEK results fram samples fram Castle AFB W.O. No.: 0628-09-02

-

The following results were inadvertently aomitted fram previous reports:

Sample No.

PW3-10
M-420
' MW=-450

- -

~ 88686 E
b2 A %

o

W

Detection Limit

Yy,
!

CuTRNN | (2R
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ILAB NO. 85-01-029

Results of analysis for phenols, TOC and nitrate for Castle AFB

Sample Phenols TOC Nitrate
mg/L  mg/L _ mg/L
PW-1 ND ND -
-2 ND ND -
PW-3 ND ND -
PW-5 ND ND 17
PW-6 ND ND 17
PW-7 ND ND -
Pw-8 ND ND -
PW-10A ND ND -
PwW-10B ND ND -
PW-11 ND ND 17
Detection Limit 0.1 1.0 g.1
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LAB NO. 85-01-32 )
Analysis for metals and nitrate. Castle AFB
i
Sample _ Concentration, mg/L +
Cadmium Chramium Lead Mercury Silver Nitrate }
,
™W-12 ND ND ND ND ND 64 .“:'
™w-13 ND ND ND ND ND 61 '-“
W15 ND D ND ND ND 66 K]
TW-17 D ND ND ND ND 47 :
TW-20 ND D ND ND ND 66 B
[
Detection limit 0.01 0.05 0.02 0.001 0.01 0.1 t
]
_E )
N
Analysis for phenols ard TOC. Castle AFB S
-
Sample Concentration, mg/L -
Pherols TOC e
TW-12 ND 1.0 i__
“V—B m m .‘-
™w-14 ND ND R
TwW-15 ND ND '
™w-16 ND ND jou
W-17 ND ND N
™W-18 ND ND N
TW-20 D ND "
Detection limit 0.1 1.0
"
N\
LS
"
.
P
f.
‘
;-
L-59
-
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Analytical results for pesticides and herbicides. Castle AFB

Campound

Erdrin
Lindane
Methoxychlor
Toxaphene

2,4-D
2,4,5-TP

............

Detection Limit

LAB NO. 85-01-032

Concentration, ug/L

ug/L ™=-12 TW-13 TW-15 TW-17 TW-20
0.006 ND ND ND ND ND
0.004 ND ND ND ND ND
0.2 ND ND ND ND ND
0.25 ND ND ND ND ND
2 ND 2 o} ND ND ND
0.2 ND ND ND ND ND

\....;.. “¢ '.‘-.-.‘ . ;IJ.-*~h).\..;q.‘\‘."..;.‘.."‘.‘.'-\".\}\J

NNt

.
DTS

RIL 58

- ‘g‘
A

WABBONL, | SR

v v v =
e T o
Ca

W

': 1;:1:5



o
2
CASTLE AFB o
0il and Grease Results :‘,"
i
l*?
2
Sample No. Weston Lab No. 0il and Grease o
mg/L -
{3
' P-1 85-01-029-04 < 0.5 Y
-2 85-01-029-09 1.0 ]
-3 85-01-029-14 1.0 N
PW-5 85-01-029-19 < 0.5 0y
Pi-6 85-01-029-25 < 0.5
i PW-7 85-01-029-31 1.0 o
» PW-8 85-01-029-36 1.0 Py
g PW-10A 85-01-029-41 ' < 0.5 N
Pw-10B 85~01-029-46 < 0.5 X
P-11 85-01-029-51 < 0.5 o
W-12 85-01~032-04 < 1.2
] ™W-13 85~01~-032-13 < 1.3 ol
g ™W-14 85-01~032-22 < 1.4 <
» ™W-15 85~01-032-32 < 1.5 -
5 W-16 85~01-032-27 < 1.4 -
™-17 85~01-032-41 14
™w-18 85-01-032-50 < 1.3 |
TW-20 85~01-032-55 < 1.4 o
M4 420 85~01-035-08 < 1.0 {
MA 450 85~01-035-02 < 1.1 :
MY 390 85~01-039-03 15 -
Md 400 85-01-039-11 3.8 P
M 410 85~-01-039-21 6.7 I
MV 440 85-01-039-21 3.5 <
L.
o
o
\.N'
g
“
v
W)
%
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1LAB NO. 85-02-001

BT 2 28888 28882 282
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M340
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Parameter

TOC
Pherolics
0Oil and Grease

Detection Limit
mg/L

LAB NO. 85-02-006

Concentration, mg/L
MN220 MW290 MW300 MW310 MW3ll

1.0
0.1

ND ND ND ND ND
ND - - - -
<1l <1l.1 <1l.2 1.2 2.5

-

'-t Yo ¥

RS Do

A

.,
x

o A

D

A"f,':‘.'

o
Ry
»




MAAT0

mg/L
MW380

L

LAB NO. 85-01-041
MW370

Concentration

MN 350 MW360

Detection Limit

Phenolics

Parameter

0.08

12

0.06

88

ND
0.1
5.3
47
ND
ND
ND
D
ND
ug/L
ND
ND
ND
ND

0.08

8BS o 8R988 28R 28

L-64

3 P4
wn -4 [Ts] N
JuNgg m 8348 w8
[ 2 [ [ ) 1 [ ] . . [ L] ] *
QOO0 [~ NaeNoNe] [N =]

0il and Grease
Endrin
Methoxychlor
2,4-D

2,4,5~TP

Cadmium
Chramium
Lead
Silver

Nitrate




i % 5 ) st i Nl . - "
BEE | ML e RADGRAL (NNISNNY: ARSI AT SRENOA | [X

™
<
?
-4
9
w
[+ ]
2
w *USOI(q Sem HMA._? AP uUo Tees AP IS poImseall 30U sem J0eIIXO STY} uo JISLIXH pue 110 A:
aN - aN aN - N (e (¢ ] 90°0 an 20°0 ARl A4
aN - aN aN - aN s 3} ‘aN aN aN Z°0 a-v‘z
aN - aN aN - aN @™ N a anN SZ°0 susydexq,
aN - N aN - aN aN a aN aN Z°0 xoTYRAXOUI W n
aN - a aN - a ™ @™ ™ an ¥00°0 _ auepuTl ©
aN - an aN - (o] ™ aN aN e J 900°0 utapug Y
/b 1/Bn
al - a aN - aN al @™ @™ aN 10°0 JAATTS
aN - N aN - aN (4 aN ON ™ 100°0 Lmaoxan
aN - ™ aN - aN ™ a N @ z0°0 peol
a - aN aN - aN aN a aN N S0°0 unTWoIY)
@™ - an aN - aN a a an N 10°0 unTupeD
an Lz Al 4 - ST £ 10} 1} VL 1°0 e IN
Sy Lt> (D £°S 1°€ 9°g €1 o'y 't > 2°¢ aseaIn pue (10
aN @™ aN an ™ an T°0 a aN 1°0 1°0 sotTTouNd
o )] aN (o aN (o ] (o )| 0°1 0°2 0°T aN 0°1 0L
T-61 61-ML__TOVMA  OOVMA _ OEUMW 08ZMA___O0LZMW TI9ZMA 0ITMA 0SZMA /B
1/bu TuotyeTauscucy ITWTT UoT3I09Iag Ijauexed . M
o
"
i
---..
2,9
\.-.-._
~-&
OSSN DR PRPR, F - \fL




o e

IAB NO. 85-01-035

MW450

M420

Concentration, mg/L

mg/L

Detection Limit

Parameter

28

o~
~ O

TOC
Phenolics

39

36

ND

- - 5
ale o

P T R LR T

0.1

S -

OO TS
BB strnsTonlmtmedostreinctin oot

2,4,5-TP

.~ o ..
Bt s Bt

2,4-D

PO ISERNE .

Methoxychlor

Endrin

Cadmium
Chramium
Silver

Nitrate
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inter-office memorandum

) :
TO: Fred Bopp DATE: March 29, 1985 [+
P §
cc: Alison Dunn $
FROM: David Ben-Hur
SUBJECT: Castle AFB - Results of analysis of surface W.O.No.: 0628-09-02 !
water samples. ;j:
At
Attached are the results of the analyses of the surface water samples which ,

were collected on March 4. The TOC and phenols results are not yet available,
and will be transmitted to you as soon as we have them.
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Volatiles analysis by EPA Methods 601 (GC/Hall Detector) and 602 (GC/PID)
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Concentration, ug/L

SG-2 SG-3

New PW  SG-1

Camponent

Detection Limit
ug/L
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inter-office memorandum

TO: Katherine Sheedy DATE: April 23, 1985
cc: Alison Dunn, Concord Office

FROM: David Ben-Hur
SUBJECT: Results of water analysis from Castle AFB W. 0. No.: (628-09-02

Attached are the pherols and TOC results of analyses of water samples
fram Castle AFB, received on March 5, 1985.
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ROY F. WESTON, INC,
CONCORD OFFICE

AFW 2.74-39
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LAB NO. 85-03-004

t

TOC and Phenols results - Castle AFB water samples

LT £

Total Organic Phenols,

Carbon, mg/L ~  _mg/L

Detection Limit 1.0 0.1

RS

Sample ID

New PW “ND
SG-1 14
SG-2 23
SG-3 20
SG-4 8.9
SG-5 9.8
SG-6 17
y SG-6A 18
A SG-7 23
N SG-8 19
: SG-9 14
S SG-9A (1)

- -
»
&

—
]

« 8

‘11 ' B8EE66868686
SrEL

(1) Samples were shipped to EAL and arrived broken. X
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XEROX TELECOPIER 295 ; ?27=-77=-27;727:77 7273 [ ] s o 2

»
5
3 . Date of Final Report: March 1, 1985 ;
: ¢
NIRRT R B
\'.J'JL"Q Uxm Y
o’ \
CASTLE AIR FORCE 8ASS <
TOX SUMMARY REFORT
w.0. NO. 0628-39-02 ?
£
DATE SAMPLES COLLECTED: January 22, 1985 ;;
DATE SAMPLES RECEIVED: January 25, 1985 DATE ANALYZED: February 14, 1985 if
SAMPLES SUBMITTED BY:  Kathy Schultz f
R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER T0%, ua/L Y
R hd
e
8501-092-0010 PU-11 8501-029-50 21 i
-0020 PW=10A 8501-029-40 < o
-0030 P-1 8501-029-03 <5 .
~0040 PU-2 8501-029-08 }; s
0050 PW-8 8501-029-35 3 R
<0060 PW-3 8501-029-13 22 g
~0070 PW-5 8501-029-18 12
-0080 PW-108 8501-029-45 6 |
~0090 Pu-7 8501-029-30 <5 |
<0100 PW=5 8501-029-24 10 ;
<0110 TH-12 8501-032-03 31 h
<0120 T™H-13 8501-032+12 34
<0130 TH-14 8501-032-21 45
<0140 TW-15 8501-032-31 18 .
-0150 TH-16 8501-032-26 31 R
<0160 TW-17 8501-032-40 26 :
-0170 TW-18 8501-032-49 44 4
-0180 TW-20 8501-032-54 13 N
v
"
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CASTLE AIR FORCE BASE (cont.) i

N ¢
¢

‘

[§3]

SITT SAMPLES COLLECTED: Janusry 22, 152
DATE SAMPLES RECEIVED: January 29, 1985 DATE ANALYZED: February 14, 1985
SAMPLES SUBMITTED BY: Kathy A. Schultz

Y- OSSN I

R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER T0X, wa/L

8501-100-0010 MW 450 8501+035-~04 9 -

. -0020 _ MW 420 8501-035-10 50 "
:

DATE SAMPLES COLLECTED: January 28-29, 1985

- -
A,y 8,

E DATE SAMPLES RECEIVED: January 31, 198% DATE ANALYZED: February 14, 1985

: SAMPLES SUBMITTED BY:  Kathy A. Schultz -
R.F.H. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, ug/L y
8501-113-0010 MW 410 8501-039-20 16 2

~0020 MW 440 8501-039-30 12 2
-0030 MW 390 8501-039-34 N .
-0040 MW 400 8501-039-36 19 X
-0050 MW 350 © 8501-041-04 <5 N
-0060 MW 360 8501-041-14 20 R
-0070 My 370 8501-041-24 13 5
-0080 MY 380 8501-041-34 6 ;
-0090 MW 470 8501-041-44 N

; ‘@

4 '
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Date of Final Report: February 18, 1985

-
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CASTLE AIR FORCE BASE #

) TOX SUMMARY REPORT »
W.0. NO: 0628-09-02 o
:
DATE SAMPLES COLLECTED: January 30, 1985 DATEC AT ARA Zw I T o E

DATE SAMPLES RECEIVED: February 1, 1985 v
SAMPLES SUBMITTED BY: Kathy Schultz 5
R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, ug/L ;:
8502-120-0010 MW 250 8501-043-04 21 ;

-0020 MW 261 8501-043-14 23 =

-0030 MW 270 8501-043-24 N .

-0040 MW 460 8501-043-34 <5 =

-0050 MW 461 8501-043-44 13 i

-0060 FB-1 8501-043-54 1 &

-0070 MW 280 8501-043-64 13

-0080 : TW-19 8501-043-74 <5 R
-0090 MW-430 8501-043-81 22 o

-0100 MW 260 8501-043-87 31 R

ha

Approved By: . &

ari M. Hansen, ¢nh.D.

; Director ;
Analytical Lab f
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inter-office memorandum

TO: ALLISON DUNN DATE: MAY 17, 1985
KASS SHEEDY
RICH JOHNSON
cc: EARL HANSEN

FROM: JupyY PORTA ?f

SUBJECT: DATES OF ANALYSIS W. 0. No.: 0628-09-02
CASTLE A.F.B. - TOX .

The following is a 1ist of analysis dates for TOX samples sent to us from
CASTLE A.F.B. For samples not listed below, the analysis date appeared in the body

of the report.

R.F.W. NO. PARAMETER DATE OF ANALYSIS

8502-120-0010 to 0100 TOX 2-15-85
8504-393-0010 to 0150 TOX 4-17-85

1f you have any questions, please don't hesitate to call,

RFW: 2-74-39

---------
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XLROX TELECOPIER 295 ; 77=-727-7270707:000 ™ 09 & G

Date of Final Report: March 1, 1985

VEIITTT R 2
)

\-l'\J-g',.]'J' :-AJ.'J
Al N
- Lrn =maam ’ "
3 CASI-E A PLUvLl BASE \Ccnt.) y

Nr®e Eegn Bp o, op

SATT SAMPLIL TUULECTED:  canuary 31, 1938

y
. DATE SAMPLES RECEIVED:  February 4, 1935 DATE ANALYZED: February 14, 1985 .3
- SAMPLES SUBMITTED BY:  Kathy Schultz
! R.E.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, pa/L
: 8502-138-0010 MW 210 8502-001-04 51 g
: -0020 My 211 8502-001-10 40 :
~0030 MW 230 8502-001-16 18
-0040 MW 240 8502-001-26 6 ;
-0050 MW 320 8502-001-36 1 ‘
-0060 MW 330 8502-001-43 23 ;
-0070 MW 340 8502-001~50 7 3
-0080 FB-2 8502-001-57 21 :
N
B
N
1"
: DATE SAMPLES COLLECTED: February 1, 1985 ]
; DATE SAMPLES RECEIVED: February 7, 1985 DATE ANALYZED: February 21, 1985 >
SAMPLES SUBMITTED BY:  Kathy Schultz N
R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, wa/L -
8502-145-0010 MW 220 8502-006-04 37 B
-0020 MW 290 8502-006-10 15
-0030 M 300 8502-006-15 26 2
-0040 Md 310 8502-006-20 20 m
-0050 My 311 8502-006- 25 8 :
Approved B dﬂ //%—/ %
arl M, Hansen, Ph,J, e
Manager .
WESTEY Analyt: ies N
L=77 €STCMN Analytical Laboratorie N
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WESTON 2

l..
Date of Final Report: March 20, 1985 :-'

CASTLE AIR FORCE BASE X
TOX SUMMARY REPORT )

W.0. NO: 0628-09-02 L

Iy

DATE SAMPLES COLLECTED: March 4, 1985 Date Analyzed: March 13, 1985 :

DATE SAMPLES RECEIVED: March 7, 1985 "

SAMPLES SUBMITTED BY: Kathy Schultz P

) 4

R.F.W. NO: SAMPLE DESCRIPTION SAMPLE NUMBER TOX, ug/L N

8503-252~0010 NEW PW 85-03-004-04 <5 -

8503-252-0020 SG-1 85-03~004-10 43 -

8503-252~0030 SG-2 85-03-004-21 90 hE

8503-252-0040 SG-3 85-03~004-32 121 o

8503-252-0050 SG~4 85-03~004~43 44

8503-252-0060 SG-5 85-03-004-54 65 '

: 8503-252-0070 SG-6 85-03-004-65 88 o
8503-252-0080 SG-6A 85-03-004-76 35 .

! 8503-252-0090 SG~7 85-03-004-87 49 "l
¢ 8503-252-0100 SG~8 85-03-004-92 23 -
8503-252-0110 SG~9 85~03-004-97 41 3

8503-252-0120 SG~9A 85-03-004-102 66

) Approved by: gébﬂ/%’ L X

Earl M. Hansen, Ph.D.
Manager
WESTON Analytical Laboratories
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inter-office memorandum

TO: Katherine Sheedy DATE: May 6, 1985 e
(¢
\ 1 .:
FROM: David Ben-Hur, Stockton Laboratory D K
SUBJECT: Analysis of water samples from Castle AFB W.O. No.: 0628-09-02 ,
sampled during April 1985. 7
Attached are the available results on the analyses of water samples from
Castle. The values for the following parameters are included for all .
the samples: =
a. Volatiles by Methods 601 and 602 .
b. Pesticides arnd Herbicides o
c. Nitrate -
d. Metals -
For TOX the results reported are only partial, the remainder will be reported '-
as soon as they are available fram the Lionville laboratory. -
The results for Oil and Grease, for TOC, and for Phenols have not yet been .-:'.
received fram EAL. These will be reported as soon as they are available. :'_.:
:

Samples W-1, W~-2, and W-3 were aimed at comparing the effects of sampling
techniques on concentrations of volatiles in the samples. These sanmples
were run both by GC using methods 601 & 602 and by GC/MS using Method 624, -
and the results of the two techniques are not identical. The following

table campares the two sets, listing only compounds detected in the samples.

All numerical values are in units of ug/L.

(1) ;

Campound W-1 (1) W2 W=- o
& CM &L &M &L M -
1,1,-Dichloroethane 0.54 ND ND D D ND o
trans-1,2-Dichloro- v
ethene 0.44 2.2 0.72 D 0.30 Tr "
Chloroform ND 0.5 D ND ND 0.7 ~
1,2-Dichloroethane ND ND ND Tr D 2.3 o
1,1,1-Trichloroethane ND 5.2 ND 4.8 D D .
Trichloroethene 150 150 2.1 1.9 260 109 ._
1,1,2,2~Tetrachloro~ =~
ethane ND 11 ND 0.6 ND 9.9 :
Tetrachloroethene ND 13 ND 0.7 41 11
Benzene 2.7 ND 0.61 ND ND ND
Chlorobenzene 24 ND 0.36 Tr D ND .
Ethylbenzene ND ND ND 1.3 ND ND o
:.r
L-79 o

RFW 2-74-39

..........................




These results show a significant disparity among them. In general, the
samples showed a large number of peaks. Under such circumstances, the
GCNIS results are more reliable because the manner in which the camponents
are identified and quantitated is more characteristic of the component
than the GC method. It is believed that where a component was found

by GC, but not by GC/MS, the GC identification is erroneous; the exception
to this would be those camponents that were found in the sub-ppb level.

(1) garples W-1, W-2, and W-3 were all collected from M#-210 on 5 April 1985.
W-1 was bailed, W-2 was pumped through a teflon line with a faulty
valve, and W-3 was pumped through a teflon line with the valve operating

properly.
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Date of Report: April 23, 1985

BT I
-~

CASTLE A.F.B.
TOX SUMMARY REPORT
; FOR
, SAMPLES RECEIVED APRIL 5, 193%
; W.0. NO. 0628-09-02

it

P

Date Samples Collected: April 2-3, 1985 -

Samples Submitted By: Kathy Schultz N
R.F.W. NO. SAMPLE DESCRIPTION TOX, ug/L :
8504-370-0010 MW350 14 N
-0020 MW360 17
- -0030 MW370 31 g
: -0040 MW371 15 ’
N -0050 MW380 5 p
n -0060 MW400 6
-0070 MW420 11
-0080 MW440 5
-0090 MW450 6
. -0100 MW451 5
5 -0110 FB-2 11 :
[ -0120 TW-19 14 o3
-0130 MW230 13 MY
! -0140 MW240 7 -
. -0150 MW241 8 »
: -0160 MW250 39 -
-0170 MW260 13 hS
: -0180 MW390 <5 o
9 -0190 MW460 <5 ;
-0200 MW470 13

L-103 <
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inter-office memorandum 4
TO: Allison Dunn DATE: May 22, 1985 N
Kass Sheedy R

Rich Johnson ~

¢c: Earl Hansen o

FROM: Judy Porta ﬂ

S of ot 8 )

SUBJECT: DATES OF ANALYSIS W. 0. No.: 0628-09-02
CASTLE A.F.B,- TOX BATCH 8504-370/ .

The following is a 1ist of dates of analysis for the above-referenced batch:

> -
P p o8

R.F.W. NO. PARAMETER DATE QF ANALYSIS
8504-370-0010 TOX 4-16-85 -
to 0030 %
8504-370-0040 TOX 4-22-85 -
8504-370-0050 TOX 4-16-85
to 0200 .
) - -
: JP/eb 5
% E
i i
*
& -
N
A
L-104 K
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WESTON

Date of Report: April 19, 1985

CASTLE A.F.B.
TOX SUMMARY REPORT

FOR

SAMPLES RECEIVED APRIL 11, 1985

W.0. NO. 0628-09-02

Date Samples Collected: April 4-5, 1985
Samples Submitted By: Kathy Schultz

DA Te OF AN ALTrsS S -

R.F.W. NO. SAMPLE DESCRIPTION T0X,ug/L

8504-393-0010 FB-1 7
-0020 MW220 26
-0030 MW221 29
-0040 MW270 18
-0050 MW280 5
-0060 MW290 5
-0070 MW320 <5
-0080 MW330 13
-0090 MW331 <5
-0100 MW340 18
-0110 MW210 45
-0120 MW300 11
-0130 MW301 13
-0140 MW310 10
-0150 MW410 13

Earl M. Hansen, Ph.D.
Manager
WESTON Analytical Laboratories

-
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inter-office memorandum '
TO: ALLISON DURN DATE:  MAY 17, 10¢% N
KASS SHEEDY N
RICH JOHNSON -

cc: EARL HANSEN
by
\
FROM: JypyY PORTA 9(
SUBJECT: DATES OF ANALYSIS W. O. No.: 0628-09-02
CASTLE A.F.B. - TOX .
The following is a list of analysis dates for TOX samples sent to us from -
CASTLE A.F.B. For samples not listed below, the analysis date appeared in the body S
of the report. ;
R.F.W. NO. PARAMETER DATE OF ANALYSIS .
8502-120-0010 to 0100 TOX 2-15-85 ;r
8504-393-0010 to 0150 TOX 4-17-85 $

If you have any questions, please don't hesitate to call.

A

-

Wa: EARRRAR

“»

y e
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Date of Report: May 14, 1985 N

Rt

CASTLE A.F.B. _ i
TOX SUMMARY REPORT 3
FOR \

SAMPLES REC'D APRIL 16, 1985
W.0. NO. 0628-09-02

»

a) .
R.F.W. NO. SAMPLE DATE DATE DATE TOX,ug/L =
3 DESCRIPTION SAMPLE REC'D  ANALYZED ;
- COLLECTED v
; 8504-411-0010 NEW PW 4-9-85 4-16-85  4-19-85 19 -4
; -0020 PW-1 4-9-85 4-16-85  4-19-85 7 ?

-0030 PW-2 4-9-85 4-16-85  4-19-85 14

-0040 PW-3 4-9-85 4-16-85  4-19-85 7

-0050 PU-4 4-9-85 4-16-85  4-19-85 19

-0060 PW-5 4-9-85 4-16-85  4-19-85 9

-0070 PW-5A 4-9-85 4-16-85  4-19-85 <5

-0080 PW-6 4-9-85 4-16-85  4-19-85 <5
-0080 SPIKE  PW-6 SPIKE 4-9-85 4-16-85  4-19-85 112% RECOVERY !
-0090 PW-7 4-9-85 4-16-85  4-29-85 <5 N
-0100 PW-8 4-9-85 4-16-85  4-25-85 57 .
' -0110 PW-8A 4-9-85 4-16-85  4-25-85 31 L
. -0120 PW-11 4-9-85 4-16-85  4-25-85 <5 N
. -0130 SG-11 4-8-85 4-16-85  4-25-85 6 c

-0140 SG-1 4-8-85 4-16-85  4-26-85 123

-0150 56-2 4-8-85 4-16-85  4-26-85 31

-0160 S6-3 4-8-85 4-16-85  4-26-85 79

-0170 SG-4 4-8-85 4-16-85  4-26-85 35

-0180 SG-5 4-8-85 4-16-85  4-26-85 52
-0180 DUP SG-5 LAB DUP 4-8-85  4-16-85  4-26-85 41 2
x -0190 SG-5A 4-8-85 4-16-85  4-26-85 22 '

. -0200 SG-6 4-8-85 4-16-85  4-26-85 43
9 -0210 SG-7 4-8-85 4-16-85  4-26-85 24 N
-0220 SG-7A 4-8-85 4-16-85  4-26-85 31 "

-0230 S6-8 4-8-85 4-16-85  4-26-85 39

-0240 SG-9 4-8-85 4-16-85  4-26-85 27
p -0240 SPIKE  SG-9 SPIKE 4-8-85 4-16-85  4-26-85 91% RECOVERY i
.
» -
A by
: ”
L-107 "
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Date of Report: May 8, 1985

CASTLE A.F.B. {4
TOX SUMMARY REPORT S
FOR X

SAMPLES REC'D APRIL 18, 1985
W.0. NO. 0628-~09-02

Date Samples Collected: April 10, 1985 Date Analyzed: May 6, 1985
Samples Submitted By: Kathy Schultz

R.F.W. NO. SAMPLE DESCRIPTION TOX, wg/L {

8504-418-0010 TH-12 11 B

-0020 TW-13 25 :

-0030 TW-14 46 3

-0040 TW-15 16 3

-0050 TW-16 22 -

: -0060 TW-17 26 :
; -0070 TH-18 44 N
t -0080 TW-21 26 %

-0090 TW-430 <5 -

Approved B)(Z ;Zﬁ% Z‘Eé’_k

Earl M. Hansen, Ph.D.
Manager
WESTON Analytical Laboratories

-
’ o %y,

-
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inter-office memorandum :

TO: Katherine Sheedy DATE: May 21, 1985 >
cc: Alison Dunn, Concord Office

FROM: pavid Ben-Hur

P

Ay

SUBJECT: Castle AFB W. 0. No.: 0628-09-02

-

Attached are same of the TOC and phenols results on water samples fram %
Castle AFB.

I have also attached the information requested concerning the chronology
of the extractions ard analysis.

~

v, e N
)

L2
",

AN e

“r 7
.

* L-109 !
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] CASTLE AFB - TOC and Phenol Results &
b

Sample ID TCC, mg/L Phenols, mg/L 1.';

M350 ND ND
MW360 ND ND ol

MW370 ND ND -

MW371 ND ND b

MW380 1 ND

MW400 2 ND >

MW420 ND ND .

MW440 ND ND ™

MW450 2 ND .

MIW451 ND ND 3

FB~2 ND ND -

™W-19 ND ND :

MW230 2 D "

MW240 ND ND

MW241 2 ND o

MW250 2 ND b

MIW260 2 ND -

MIW390 ND ND
MW460 3 ND "y

MW470 ND ND )

Detection Limit 1 0.1 %

.

%

o

:r

A

"

[

ph

>
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inter-office memorandum

TO: Katherine Sheedy DATE: May 28, 1985

cc: Alison Dunn

FROM: David Ben-Hur, Stockton Laboratory ) 5

SUBJECT: castle AFB, Analytical results W. 0. No.: 0628-09-02

Attached are the remaining results for the analyses of the samples collected
at Castle AFB during March and April 1985. I should have the chronology of
the analyses at EAL on Thursday of this week.

L-111

AFW' 2.74-39
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L)
) CASTIE AFB - O0il and Grease Results
{ Sampling of March and April 1985 3
Lab Jaob No. Sample ID 0il and Grease, "
mg/L y
Detection Limit 0.1 <
85-04-004 MW350 ND Y
MW360 0.4 2
MW370 2.8 s
MW371 4.4
MW380 1.3 e
MW400 0.5 ':
Miv420 0.5 E\.
MW440 ND Iy
MW450 ND X
MW451 0.8 ‘
85-04-006 FB-2 ND -
TW-19 0.5 o
MW230 2.5 -~
Mi240 1.0 0,
MW241 0.8 ~ g
MW250 0.6 .
MW260 0.6 " ng
MW460 0.8 v
MW470 ND H
85-04-008 FB-1 ND
MW220 ND .
MW221 ND )
MW270 ND <
MW280 0.8 %
MW290 ND "
MW320 ND
MW330 ND
MW331 0.6 o
Mi340 ND X
85-04-012 MW210 0.5 ¢.]
MW300 0.4
MW301 1.0 '
MW310 0.6
MW410 1.0
85~04-015 SG-1 1.0 o
SG-2 ND .
SG-3 0.9 .
sG~4 ND .
SG=5 0.4 o




CASTLE AFB - Oil and Grease Results ¢
Sampling of March and April 1985 '

Lab Jab No. Sample ID 0il and Grease,
mg/L

85-04-015 SG-6 0.5 :
, SG-7 0.5 %
SG-7A 0.5
SG-8 ND ;
SG-9 ND

o
(Vo)
53

85-04-017 New PW
PW-1
PW-2
PW-3
P-4
PW-5
Pw-3A
PW-6
PW-7
PW-8
PW-8A
PW-11

68

o

.

~
+

B

o
.
o

y 85-04-020 TW-12

TW-13
. TW-14
TW-15
T™W-16
A ™W-17
L. TW-18

™w-21
; MW430

+86868 8 »

[
-3
L]

688

Container broke during analysis. Results are not available. y

.....................................
..................................
-------

« et
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CASTLE AFB - TOC and Phenols
March and April 1985

MRS S L LS S S R -

Lab Job No. Sample ID Phenols TOC : .
mA- mE i
Detection Limit 0.1 1.0 g
AN
85-04-020 ™W-12 ND ND o
™W-13 ND 1.3 N
N"l4 I\D ND -:i
W=-16 ND ND ‘
™w-17 ND 1.5
TW-18 ND ND
™-21 ND ND
MW430 ND ND
85-04-008 FB~1 ND ND
MW220 ND ND
MW221 ND ND
270 ND 1.2
MW280 ND ND
MW290 - 1.2
MW320 ND ND
MN330 ND ND
MN331 ND ND
MW340 . ND ND
85-04-~012 MW210 ji v ND
MW300 - ND
MV301 - ND
MW310 - 1.1
MW4l0 ND 28]
85-04-015 sG-1 ND 33.
sG-2 ND 13.
; SG-3 ND 34.
, SG~4 ND 7.3
: SG-5 ND 7.4
1 SG~5A ND 7.0
! SG~-6 ND 8.4
. SG~7 - 10.
. SG-7A - 9.0
: sSG-8 - 14.
' SG-9 - 20.
! 85-04-017 New PW ND ND
: -1 ND ND
1 -2 ND ND
-3 ND ND
P-4 ND ND
L-114
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TOC and Phenols
March and April 1985

- v

Lab Job No. Sample ID Phenols

85-04~017 PW~5
PW-5A
PW-6
Pw-7
PW-8
PW-8A
PW-11

6666888
F«
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inter-office memorandum

TO: ﬂ DATE: 1-29-85
RED BOPP, III

FROM: DAVID BEN-HUR

SUBJECT: W. O. No.:

Attached are the analytical results on the samples from
the pump test performed on January 21, 1985.

DBH:%e

L-117

pFEA 2.74.79



5,

¢

CLIENT: Air Force (Castle) :,,
WORK ORDER NO: 0628-09-02 —
TEST: Pump Test e
4]

LABORATORY NO: 85-01-025 ' v
3

A sample of water was spiked with trichloroethene (TCE) to §
test losses during pump operations. The circulated water o
was submitted for TCE analysis with the following results: -
SAMPLE IDENTIFICATION TCE, ug/l AC
Spike 80 7]

FB-1 0.25 0

FB-2 < 0,12 o~

.

FB-3 0.12 S

r

Tank 0.47 -

The testing was performed on January 21, 1985. The method was N
EPA Method 601. -
-

"

L-118 ”
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orspare CONRATANTS .

r-of fice memorandum | :

TO: Ratherine Sheedy DATE: June 6, 1985 E

cc: Alison Dunn, Concord Office §

]

FROM:  pavid Ben-Hur, Stockton Office };) d
SUBJECT: Castle AFB W. O. No.: 0628-09-02

Attached are the second colum confirmation data for the volatiles and v
for pesticides and herbicides. Second column verificiation was run aonly N
when a measurable quantity of the target camponents were found.

In evaluating the data for the volatiles, it should be noted that the
secord column does not separate 1,1,l-trichloroethane from trichloroethene.
In any sample where both compounds were initially found, they are reported
together in the analysis by the second column , and they are entered
according to the campound that was found in greater quantity in the original
measurement.

In several instances campounds were found in the second column confirmation
analysis that were not present originally. Most notably, trans-l,2-dichloro- g
ethene has been found. This is not likely to be a contamination since 15
the campound is not found in the laboratory, except for the standard. i
Conceivably it is due to degradation of same other chlorinated campound e
in the sample.

f
Ty

In addition to the second column confirmation information, data concerning
dates of analysis are included. I am still working on pulling together
the data for spikes and duplicate runs where they were done and will report
these shortly.
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CASTLE AFB

DETECTION LIMITS
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0Oil ard Grease

The detection limit for oil and grease by Method 413.2 is 1 mg/L
(1,000 ug/L}. Without modifying the method, the detection limit
cannot be as required by the contract.

On the first round of water sampling at Castle AFB, the samples

were subjected to Method 413.2 without any deviatian, resulting in
reported values of 1 mg/L, and occasionally even higher because the
sample size was smaller than 1 liter as required by the method.

The method was also adhered to in the second round; however, the
extracts were concentrated before IR measurement, so that a detection
limit of 0.1 mg/L (100 ug/L) could be cbtained.

Herbicides
The detection limits for the herbicides are as follows:

2,4-D 0.06 ug/L

2,4,5~TP 0.02 ug/L
The results fram the first round sampling have been erroneocusly
reported with different detection limits. The correction should
be applied to the following samples:

Sampling Date Sample ID

1/23/85 TW12. TW13, TW15, TW17, TW20

1/24/85 MW420, MW450

1/29/85 MW350, MW360, MW370, MW380, MWA70

1/30/85 MW250, MW260, MW261, MW270, MW280, MW460, MW46l, FB-1
1/31/85 MW230, MW240, FB-2

-----------
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Second Colum Confirmation

Volatiles analysis by EPA Methods 601 (GC/Hall Detector) and 602 (GC/PID)

CASTLE AFB

MW430

MW460

1(30%85 1/30/85
First First Second

w18
1/23/85

Pirst Second First Second

-5
1/22/85

PW-3
1/22/85
st Second

F.

ug/L Sampling Date

Detection Limit Sample ID
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(gc/PI)

601 (GC/Mall Detector) and €02

Confirmation

CASTIE AFB

Second Colusan
Volatiles analysis by EPA Methods
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1,1,1-Trichloroethane

2-Chloroathylvinyl ether
1,1, 2, 2~Tetrachloroethans
Tetrachloroethers
Chlorcbenzene

Bramoform

pichlorodifluoronethans

Vinyl chloride
1,1, 2-Trichloroethane

1,1-Dichloroethene
Cis-1, 3-dichloropropens

1, 1-Dichloroethane

Trans-1, 2-dichlorcethene

Chloroform

Methylene chloride
Trichlorofluoranethane
1, 2-Dichloroethane

1, 3-Dichlorcbenzens

Chloroethane
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Secord Coluon Confirmation

CASTLE AFB
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1,1, 2, 2-Tetrachloroethane

1,1-Dichlorcethene
1,1-Dichlorcethans
2-Chloroethylvinyl ether
Brancform

Trans-1, 2-dichloroethens
Chloroform

1,1, 1-Trichlorcethane
Carbon tetrachloride
1,1, 2-Trichloroethane

1, 2-Dichlorcethana
Cia-1, 3-dichloropropens

Methylene chloride
Trichlorofluoramethane

Camponent.
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CASTLE AFB
Metals analysis
Duplicates - Mercury

YTV YT ———
OB Rl | PO

Sampling Period Sample No. Mercury, ug/L

, Jan. 1985 MW230 D :
g MW250 ND -
MW380 D N
( MW460 ND g
' Mar. 1985 SG-1 \D -
A

| Apr. 1985 MW280 ND -
MW420 \D ’

PW-4 \D g

Duplicates - Lead

2
Sampling Period Sample No. Lead, ug/L -
Mar. 1985 SG-6A ND %
SG-1 ND

Apr. 1985 MW350 \D
P-4 ND >
Duplicates - Cadmium, chromium, silver
Sampling Period Sample No. Cadmium, ug/L Chromium, ug/L Silver, ug =
Mar. 1985 SG-6A D D ND &
Matrix Spike - Mercury
Sampling Period Sample No. Amount Added, ug/L Recovered, ug/L % 4
Apr. 1985 SG~-1 10 10 100 )
MW470 10 8 80 X
.-
Matrix spike - Sample TW-17, April Sampling Period .L\
"™
Element Amount Added, mg/L Recovered, mg/L % ]
Cadmium 1.0 1.0 100 »
Chramium 0.50 0.54 108 N
Lead 0.005 0.004 80 x
Silver 0.20 0.19 95 \
L-128
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CASTLE AFB
Metals analysis

Method Spike
Sampling Period Element Amount added Recovered $
my/L mg/L
January 1985 Cadmium 0.20 0.20 100
Chramium 0.50 0.54 108
Lead 1.0 0.95 95
Mercury 0.010 0.009 90
Silver 0.40 0.39 98
March 1985 Cadmium 0.20 0.21 105
Chramium 0.50 0.46 92
Lead 1.0 1.0 100
Mercury 0.01a 0.011 110
Silver 0.4Q 0.39 98
April 1985 Cadmium 0.20 0.21 105
Chramium 1.0 0.96 96
Lead 0.005 0.0035 70
0.01¢ 0.011 110
Silver 0.40 0.39 98

Herbicide Analysis

Method Spike
Sampling Period Compound Amount added Recovered 3
ug/L ug/L

January 1985 2,4-D 0.20 0.21 105
2,4,5-TP 0.35 0.41 117

March 1985 2,4-D 7.9 11.2 142
2,4,5-TP 2.1 2.3 110

April 1985 2,4-D 0.79 1.1 139
2,4,5-TP 0.21 0.20. - 95

April 1985 2,4~D 0.79 0.66 84
2,4,5-TP 0.21 0.14 67

Pesticide Analysis

Method Spike

Sampling Period Campound Amount Added

April 1985

Erdrin
Lindane

0.20
0.10

Methoxychloe 2.0

Recovered 3

—b/L
0.15 76
0.07 70
1.4 70
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inter-office memorandum "
TO:! Katherine Sheedy | DATE: October 31, 1985 j

cc: Alison Dunn K-
Lisa Hamil

FROM: David Ben-Hur D

-
IR P =

SUBJECT:Total Racoverable Phenolics, EPA Method 420.1 W. O. No.: 0628-09-02 .
| 0628~09-04

The subject method is iana.uty two methads rolled into one. In the first
case, the phenolic campourds are distilled, color is developed with 4-amino-
antipyrine, and the absorbance is measured directly. The stated method
- detection limit is 0.05 (50 ug/L), but, as is the case with many analytical
: methods, this detection limit is a statistical derivation and bears little
resenblance to a realistiq detection limit that ig cbtainable in the laboratory.
EAL, the laboratory ﬂth;?ms the phenolics analyses for us, states their

%"y Y CT.w

[

i P o N S

detection limit to be 0.1 (100 wy/L) .

The second method consists of the procedure of the first method followed by
a chloroform extraction the color. The stated detection limit of the
‘ second method is 0.005 (3 uwg/L), and again realistically, the achievable
o detection limit is probably twice the stated valua.

:;ﬂ;wt modification, nei method can reach the requested detection limit

Inthea.mlymofﬂw:m}esfor(‘astlemmmr’rrwumw?t.m.
)

v v o v o
v v 0

the firgt method, consi of direct color development and measurement, was
performed, resulting in a detection limit of 0.1 mg/L

"l N
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| inter-office memorandum -
. TO: Katherine Sheedy DATE: Noverber 4, 1985

e,

’ cc: Alison Dunh, Concord Office

FROM: David Ben-Hur }8 X »

[
2
E SUBJECT: Castle AFB, Volatiles Analysis W. 0. No.: 0628-09-02

.‘\-‘

In reports issued on the analyses for volatiles on water samples collected
at Castle AFB, the detection limit for trans-1,3-dichloropropene should
be 0.2 ug/L and that for cis-1,3-dichloropropene should be 0.3 wg/L.
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2 FEDERAL AND STATE DRINKING WATER AND
HUMAN HEALTH STANDARDS APPLICABLE IN

STATE OF CALIFORNIA
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GUIDE TO GROUND-WATER STANDARDS ,
OF THE UNITED STATES . | o

API PUBLICATION 4366

JULY 1983

Prepared by

Ecological Analysts, Inc.
15 Lowveton Circle :
Sparks, Maryland 21152 ‘
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3. FEDERAL PROTECTION OF GROUND-WATER QUALITY

The federal programs dealing with the protection of ground-water qQuality are administered largely by the
Environmental Protection Agency (EPA) The federal programs which provide the framework for state regulations
are summarized in this section.

3.9 GROUND-WATER PROTECTION POLICY

Al this writing, February 1983, U.S. EPAs final policy on ground-water protection, scheduled for September 1982
release, has not been published. Based on the proposed strategy published by EPA in November 1980 and recent
press releases, il appears that EPA wili be implementing a policy that would give the states lead responsibility in
the protection of ground-water quality. EPA'S efforts apparently will be focused in three major areas:

1. Development of an intemally consistent federa! approach 1o ground-water protection -

2. Monitoning, research and development efiorts directed toward more comprehensive probiem definition and
new detection, controls, and clean-up technology development

3. Guidance, coordination, and assistance to states in the development of state policies

A significant component of EPASs policy is expected to be a ground-water ciassification system which could be
used to determine the degree of protection needed for various types of ground water. Ground-water classification
is discussed in Chapter 4. '

32 CLEAN WATER ACT

This statute refers 10 ground-water protection in municipal waste water treatment, planning. and research programs.
fts principal regulatory programs. however. focus on surface water Section 303 empowers EPA to approve states
water quality standards which are based on the states classification of rivers and streams. Many states have included
ground water in their definition of “waters of the state” for purposes of this act (state summaries). On this basis the
National (state) Pollutant Discharge Elimination System (NPDES/SPDES) permitting process may be invocabile for
purposes of ground-water protection. in addition the act empowers EPA to

Develop a comprehensive program for ground-water poliution control [Section 102(a))

2. In cooperation with states. equip and maintain a surveillance system for monitoring ground-water quality
[Section 104(a)(5)]

3. Provide grants to states and area-wide agencies to develop ground-water quality management plans 1o
ioentity salt water intrusion and contro! disposa! of poliutants in subsurface excavations, and control
disposition of wastes. (May include authority for comprehensive ground-water management plans,
including conjunctive use with surface water) [Section 102(c), 208(b))

4. Require development of Best Management Practices (BMP) to contro! nonpoint source poliution problems
to ground-water quality [Section 208(b))

5. Develop critena for ground-water quality considering kind and extent of efiects on health and weHare from
the presence of poliutants [Section 304(a)]

6. Determine information necessary % restore and maintain chemical, physical, and biological integrity of
ground water [Section 304(a))

7. issue information on the factors necessary 10 restore and maintain chemical, physical, and biological
integrity of ground water [Sections 304(a)(2))

3.3 SAFE DRINKING WATER ACT

This statute authorizes EPA 1o set maximum contaminant leveis (MCLs) and monitoring requirements for public
water systems and provides for the protection of underground sources of drinking water The MCLs regulate the
quality of “finished” water. i.e., water as delivered. not the quality of the source water. As discussed below. the
MCLs have been utilized by EPA and the states as the basis for other regulations dealing with ground-water
quality and protection.
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3.3.1 National interim Primary Drinking Water Regulations :.;
EPA initigted a detailed study of the healith effects of various contaminants in water soon after the Safe Dnnking Il
-~

Act (SDWA) was signed into law. So that the regulations couid include the findings of this and other studes, the
- primary drinking water regulations were to be developed in two stages: an interim version and a final verson. The

interim version of the regulation became eftective 24 June 1977. SOWA provides for delegation of authonty to the

states. State Primary Drinking Water Regulations must be at least as stringent as the federal regulations.

The National Interim Primary Drinking Water Regulations defire Maximum Contaminant Level as the maximur "
permissibie ievel of @ contaminant in water which is delivered 1o the free-flowing outiet of the ultimate user of ¢
public water system, except in the case of turbidity (applicable to surface water only) where the maximur
permissibie level is measured at the point of entry to the distribution system. The MCLs are provided with the state . |
summaries.

{
4
3.3.2 National Secondary Drinking Water Regulations ) ]
These regulations controi contaminants in drinking water that primarily affect the aesthetic qualities relating 1o the -]
public acceptance of drinking water. At considerably higher concentrations of these contaminants. heait ﬁ
implications may aiso exist as well as aesthetic degradation. The National Secondary Drinking Water Reguiation: -1
are not federally enforceable but are intended as guidelines for the states.

Secondary Maximum Contaminant Levels (SMCLs) are defined as the maximum permissible level of ; -
contaminant in water which is delivered to the free-fiowing outiet of the ultimate user of a public water system .. -
Federal and state SMCLs are provided in the state summaries. The states may establish higher or lowe” leve!:
which may be appropriate depending upon local conditions such as unavailability of altemate sources of water o ™
other compelling factors, provided the public health and welfare are not adversely affected. o

3.3.3 Sole Source Aquiter

The Sole Source Aquifer provisions of SDWA allow EPA to designate an aquiler as the sole source of dnnkin
water for an area thereby guaranteeing protection from contamination by federally assisted activites. Loca -
regional, or state agencies can petition EPA for sole source designation. The EPA Administrator may designate a
aquiter which is a sole or principal drinking water source if its contamination would create a significant hazardt .
public health. If the designation is made, no federal money or financial commitment may be made for any proje« -
which the Administrator determines may contaminate the designated aquifer through its recharge zone. :
At this writing, February 1983, EPA has designated the following ten sole source aquifers:

Biscayne Aquiter - Flonda Nassau and Suffolk counties - New York
Bunied Valley Aquifer - New Jersey Cape Cod - Massachusetts
Edwards Aquifer - Texas Fresno - Califomia

Camano Island—Whidbey Island Aquiter - Washington  Ten Mile Creek - Maryland
Spokane-Rathdrum Aquifer - Washington and ldaho Northem Guam Lens - Guam

The following eighteen are under consideration:

Arizona New York
Santa Cruz, Upper Santa Cruz, Aura-Altar Basins Kings and Queens counties
" . Sardinia
Califomnia
Schenectady
Scotts Valley Vestal
Delaware .
, Pennsylvania
New Castie County Seven Valleys
Flonda
Volusia - Floridan Aquifer Texas

Carmizo-Wilcox Aquiter

ldaho

. . Taxas and New Mexico
g Snake River Plain Delaware Basin
i Lo;‘:t‘::anougo Wisconsin
. DeSota Parish Niagara Aquiter
New Jersey : :.
Coastal Plain
R. I ’ ' .
r Rockawa '
) Uppe Y M~3
[ 3
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3.3.4 Underground injection Control

The Underground Injection Control (UIC) program reguiates the uses of underground injection wells 10 protect an
underground source of drinking water (USDW). USDW means an squiier or its portion which
1. supplies any public water system or contains a sufficient quantity of ground water 10 supply a public water
system;
2. currently. supplies drinking water for human consumptnon or contains less than 10,000 mg/iter total
dissolved solids; and

3. Is not an exempted aquiter (40 CFR 146.04 provides criteria 1or sxemption).

SDWA requires any state designated by EPA as requiring a UIC program 10 deveiop and submit s state UIC
program for EPA approval. EPA has designated sach of the fifty states.

The lederal program ciasslifies injection welis as follows:

Ciass +——Wells used 1o inject hazardous waste, Or othe: industrial and municipal disposal wells which inject
fuids beneath the lower-most formation containing 8 USDW within one-quarter mile of the wel! bore.
Ciass ll—Wells that inject fluids

1. which are brought to the surface as part of conventional oii or natural gas production and may be mixed
with production waste waters from gas plants, uniess those waters are classified as a hazardous waste at
the time of injection;

2. for enhanced recovery of oil or natural gas; and

3. for storage of hydrocarbons which are liquid at standard temperature and pressure.

Class ili—Wells that inject for extraction of minerals ncluding

1. mining of sulfur by the Frasch process;

2. in situ production of uranium or other metals. This category includes only in situ production from ore |
bodies which have not been conventionally mined. Solution mining of conventiona! mines such as stopes
leaching is inciuded in Class V; and

3. solution mining of salts or potash.

Class IV—Wells used 10 dispose of hazardous or radioactive waste into or above a formation which contains a
USDW within one-quarter mile of the well. Also, welis used 10 inject hazardous waste that cannot be classitfied
as Class | or Class IV under the above criteria are Class [V wells.

Class V~—All other injection wells (40 CFR 146.05(e) and 146.51 provide specific information and exemptions).

Underground injection is controlied through the permitting process. Construction, operation, monitoring and
meporting activites are controlied. individual state programs are based upon, and must be essentially equivalent
0, the federa! criteria and standards (40 CFR 146).

3.4 TOXIC SUBSTANCE CONTROL ACT

This statute (TSCA) authorizes EPA to restrict or prohibit the manutacture, distribution, and use of products which
may result in unreasonabie risk to health and the environment. Although ground water is not specifically named in
the Act, EPA has taken the position that the protection of heafth and the environment includes the protection of

ground water.

3.5 FEDERAL INSECTICIDE, FUNGICIDE, RODENTICIDE ACT

This statute (FIFRA) gives EPA the responsibility 10 controi the sale and use of all pesticides to prevent
unreasonable adverse envionmenta! and health effects. The use and disposal of pesticide packages and
. containers is also reguiated. in deciding whether 10 register, cancel, suspend, or change the classification of a
! pesticide, EPA considers a broad range of environmental impacts inciuding those affecting ground water.




3.6 RESOURCE CONSERVATION AND RECOVERY ACT

The Sotid Waste Disposal Act and the Resource Recovery Act of 1870, as amended by the Resource
Conservation and Recovery Act of 1976 (RCRA), require EPA to establish a national program to reguiate the
management of waste materiais.

3.6.1 Solid Waste

Subtitie D of RCRA established a broad-based national program to improve solid waste management through the
development of state and regionaf solid waste management pians. The act offered federal financial assistance to
states interested in developing and implementing a solid waste management plan. The state plans, under federal
guidelines, identify respective responsibilities of local, state, and regional authorities, and encourage resource
recovery and conservations and the spplication and enforcement of environmentally sound disposal practices.

A major element of the Subtitie D program is the open dump inventory. Section 4005 of RCRA prohibits open
dumping. Federal criteria for classifying solid waste management facilities are provided in 40 CFR 257. EPA
cannot approve a state solid wasie management program with less stringent critenia. Solid waste management
faciiities failing to satisfy the criteria are considered open dumps. In order to satisfy these criteria, a facility or
practice (in addition to other environmental considerations) shall not contaminate an underground drinking water
source beyond the solid waste boundary or beyond an alternative boundary established by the state or in court
X persuant to the stipulations of 40 CFR 257.3-4. The federal criteria define contamination as an exceedence of the
MCLs provided in the National interim Primary Drinking Water Regulations or an increase in concentration of any
parameter for which the ambient concentration exceed the MCL.

3.6.2 Hazardous Waste

EPA has issued a series of hazardous waste regulations under Subtitie C of RCRA (40 CFR 260 to 267 and 122 to
124). On 19 May 1980, EPA issued a comprehensive set of standards for generators and transporters of
hazardous waste and “interim status” standards for facilities in existence on 18 November 1980, that treat. store,
or dispose of hazardous waste. Such facilities were allowed to operate under interim status until they received an
x RCRA permit. Subsequently, EPA issued standards for granting RCRA permits to treatment and storage facilities.
- Standards for land disposal facilities were issued on 26 July 1982—virtually completing the program for
controlling hazardous waste under RCRA.

- The standards for permitting land disposal facilities were issued after a wide range of regulatory options were
2 considered. Over a period of several years, EPA proposed two different sets of land disposal standards and
solicited comments on various issues. On 13 February 1981, EPA issued temporary standards for new land
disposal facilities. The 26 July regulations repiace those temporary standards except for Class | underground
injection wells. These will rerain subject o the temporary standards until final standards are issued.

The reguiations consist primarnily of two compiementary sets of performance standards:

1. Asetof dosigﬁ and operating standards tailored to each of four types of facilities

2. Ground-water monitoring and response regulations applicable to all land disposal facilities
The design and operating standards implement a liquids management strategy that has two goals:
X 1. Minimize leachate generated at the facility
: 2. Remove leachate generated to minimize its chance of reaching ground water
The major requirements include

. 1. Liner
.. ® Requirement: design to prevent migration of waste out of the facility during its active life
g ® Applicability: landfills, surface impoundments. and waste piles

2. Leachate coliection and removat
¢ Requirement: collect and remove leachate from the tacility and ensure that leachate depth over the liner
does not exceed 30 centimeters (1 foot)
® Applicability: fandfills and waste piles
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3. Run-on and runof! control sysiems
o Requirement. design ic control flow during at least 25-year storm
o Applhicability: landtills, wasie piles. land treatment

4. Wind dispersal controls
e Requirement: cover waste or otherwise manage unit {0 control wind dispersa! )
I e Applicabiiity: landtills, waste piles, and land treatrent units that contain particulate matier

5. Owertopping controls
) o Requirement: prevent overtopping or overtiling
I e Applicability: surlace impoundments

6. Disposal unit closure
® Requirement: final cover (cap) over waste unit designed 10 minimize infiltration of precipitation
e Appilicability: landfills and surface impoundments (if used for disposal)

7. Storage unit closure
e Requirement: remove waste and decontaminate
e Applicability: surface impoundments used for treatment or storage and waste piles

8. Posiciosure Care
e Maintain effectiveness of final cover
e Operate leachate collection and removal system
® Maintain ground-water monitoring system (and leak detection system where double liner is used)
e Continue 30 years after ciosure

The goal of the ground-water monitoring and response program is to detect and correct any ground-water
contamination. There are four main elements:

1. A detection monitoring program which requires the permitiee 1o install a system 10 monitor ground water in
the uppermost aquifer 10 determine if a leachate plume has reached the edge of the waste management
area.

2. A ground-water protection standard is set when a hazardous constituent is detected. The standard
specifies concentration limits, compliance point, and compliance period.

3. A compiiance monitoring program determines if the facility is complying with its ground-water protection
standard.

4. Corrective action is required when the ground-water protection standard is violated. The permittee must
either remove the contamination or treat it in piace to restore ground-water quality.

Untit hazardous waste management facilities are issued permits, existing facilities will continue to operate under
interim status standards. Facilities operating under interim status will be required to file Part B applications for finai
permits. .

Under Subtitie C of RCRA, EPA approves state hazardous waste management programs in two phases. Phase !
authorization gives states the right to control transportation and generation of hazardous wastes within their
borders and to regulate existing treatment, slorage. and disposal facilities. Phase 1! authorization includes the
permitting of new facilities.

3.7 COMPREMENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT

This statute (CERCLA), commonly referred to as Superfund, authorizes EPA to respond to releases or threatened
releases into the environment. including ground water, of any hazardous substance which may present an
imminent and substantial danger fo public health. The act provides funds for emergency action and has cos!
recovery provisions.
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CALIFORNIA

Clasasification-Ground water is included in the definition of “Waters of the State” as found in the Calitornia Water
Quality Act. Ground water has been included in beneficial use classes developed as part of Basin Management
Programs of the Water Resources Control Board and the Regional Boards.

Quality Standards-The general policy is a nondegradation policy to protect the present and possible future uses
of ground water as a source of potable, industrial, and agricultural water supply. Quality standards are specific to
each use class and Basin Program.

Drinking Watsr Standarde-The Califomia Water Resources Control Board has adopted the federal primary and
secondary drinking water standards.

Appropriations-There are no siate-wide permit requirements, however, see Controlied Use Areas below.

Controlled Use Arsas-Several ground-water basins are being managed by local authorities in response to
special lepisiative acts and court orders. These authorities regulate ground-water withdrawals within their
jurisdictions. However, these areas account for less than five percent of ail ground-water basins.

Well Construction—Local counties may adopt well construction standards and require drillers to be licensed.
Approximately half of Califomias 58 counties have done so.

Underground injection Controi-Califomia is in the process of submitting a UIC program for EPA approval. The
Water Resources Control Board will be the lead agency in the program. Class ! wells will be regulated by the Oil
and Gas Division of the Department of Conservation.

Wasts Management Facliities-The solid and hazardous waste management programs are administered by the
Solid Waste Management Board. The Hazardous Waste Management Regulations are administered by the
Department of Health Services.

Solid Waste-The California Solid Waste Management Regulations require a ground-water monitoring
system for disposal sites. Monitoring requirements are on a case-by-case basis.

Hazardous Waste-California has received interim status authorization for its RCRA Phase | program and is
seeking Phase !l authority. Ground-water monitoring requirements are included in permit conditions and are
generally equivalent o EPA requirements.

Sole Source Aquiters—The Fresno area aquifer has been designated as sole source by EPA. The Scotts Valiey
aquifer is under consideration by EPA.

Geological Surveys-
Division of Mines and Geology Water Resources Division
Department of Conservation U.S. Geological Survey
1416 Ninth St. Federal Bidg., Room W-2235
Sacramento, CA 95814 2800 Cottage Way
916-445-1923 ) Sacramento, CA 95825
State Geologist: 916-484-4606
Dr. James F. Davis District Chiet:
) T.J. Durbin
References—
Califomia Water Quality Act Califonia Hazardous Waste Management
(California Water Code, Div. 7, Ch. 482) Regulations
Califormia Solid Waste Management Regulations (Calitornia Admin. Code, Title 22. Div. 4, Ch. 30)
(California Admin. Code, Titie 14, Div. 7, Ch. 1-5
and 9)
Contacta-
Ms. Meien Joyce Peters Mr. Evan Nossoft
Department of Water Resources Water Resources Control Board
P.O. Box 388 P.O. Box 100
Sacramento, CA 95802 Sacramento, CA 95801
916-445-2182 916-322-8353

Revisions provided by Ms. Helen Joyce Peters in a letter received 11 April 1983
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. CALIFORNIA
Monltoring Requirements
Drinking Water Standards
Parameter ) Solid
(mg/1 uniess noted) Federal State Quality Standards Waste
Arsenic 0.05 0.05
* Barium . 1.0 1.0
' Cadmium 0.010 0.010
% Chromium 0.05 0.05
J Lead 0.05 0.05
) Mercury 0.002 0.002
4 Selenium 0.01 0.01
d Siiver 0.05 0.05
Fluoride 1.4-2.4 1.4-24
Nitrate (as N) 10.0 10.0
Endrin 0.0002 0.0002
Lindane 0.004 0.004
Methoxychior 0.1 0.1
Toxaphene 0.005 0.005
24-D 0.1 0.1
2.4,5-TP Silvex 0.01 0.01
Trihalomethanes 0.1 0.1
o Turbidity (TU) 1.0 1.0
, Coliform bacteria —
- membrane filter
test (#/100 mi) 1.0 1.0
Gross aipha (pCif) 15.0 15.0
» Combined Radium 226
3 and Radium 228 5.0 50
g Beta and photon
¥ particle activity
- (mremvyr) 40 4.0
Sodium M M
” Chioride 250.0 250.0
- Color (units) 15.0 15.0
" Copper 1.0 1.0
P Corrosivity Noncorrosive  Noncorrosive
: Foaming agents 0.5 0.5
- on 0.3 03
Manganese 0.05 0.05
Odor (threshoid no.) 3.0 30
pH (units) 6.5-8.5 6.5-8.5
: Sulfate 250.0 250.0
5 Tota! dissolved solids 500.0 500.0
g Zinc 50 50
: Phenols
Specific conductance
, Total organic carbon
. Tota! organic halogen
p Note: “M" denotes monitoring requirement. See Section 4.3.
' M-8
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132.

ENVIRONMENTAL PROTECTION AGENCY NATIONAL
INTERIM PRIMARY DRINKING WATER REGULATIONS

(40 CFR 141; 40 FR 59565, Dccember 24, 197S; Amended by 41 FR 28402, July
9, 1976; 44 FR 68641, November 29, 1979; Corrected by 45 FR 15542, March 11,
1980; 45 FR 57342, August 27, 1980)

Title 40—Protection of Enviroament
CHAPTER 1-ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER D—WATER PROGCRAMS

PART 141—NATIONAL INTERIM
PRIMARY DRINKING WATER
REGULATIONS

Subpart A—General

Sec. .

141.1 Applicability.

141.2 Definitions.

141.3 Coverage.

141.4 Variances and exemptions.
141.5 Siting requirements.

141.6 Effective dates.

Subpart B—Maximum Contaminant Levels
141.11 Masximum_ contaminant levels for in-

organic chemicals.

141.12 Maximum contaminant levels
organic chemicals.

141.13 Maximum contaminant levels
turbidity.

141.14 Mazimum microbiological contami-

nant levels. .
141.15 Maximum contaminant levels

radium-226. radium-228. and gross
alpha particle radioactivity in com-

munity water systems.

141.16 Mazximum contaminant levels for beta
particle and photon radioactivity

from men-made radionuclides
community water systems.

Subpart C—Monitoring and Analyticsl
Requirements

141.21 Microbiological contaminant sampling

and analytical requirements.

141.22 Turbidity sampling and analytical

requirements.

141.23 Inorganic chemical sampling ond

analytical requirements.

141.24 Orranic chemicals other than-1ota) tri-
hal thanes. sampling snd analyti-

cal requirements.

141.25 Anslytical Methods for Radiocactivity.
141.26 Monitoring Frequency for Radioac-
tivity in Community Water Systems.

141.27 Alternative analytical techniques.
141.28 Approved laboratories.

141.29 Monitoring of consecutive public water

systems.

Subpart D—Reporting Public Notification,

and Record-keeping
141.31 Reporting requirements.

141.32 Public notification of variances. es-
emptions, and non-compliance with

rerulations.
141.33 Record maintenance.

1024 B8O

Subpart E—~Special Monitoring Regulations
for Organic Chemicals

141.40 Sw:l?l maonitorine for organic chemi-
cals.

Authority: Secn. 1412, 1414, 1445. and 1450
of the Public Health Service Act, 88 Stat. 1660
(42 U.S.C. 300z-1, 300¢-3. 300j-4. and 300;-9).

Subpart A—General
§141.1  Applicability.

This part establishes primary drinking
water regulations pursuant to section
1412 of the Public Health Service Act, as
amended by the Safe Drinking Water
Act (Pub. L. 93-523) ; and related regula-
tions apgplicable to public water systems.

$ 1412 Definitions.
As used in this part, the term:

(a) “Act” means the Publhic Health
Service Act, as amended by the Safe
Drinking Water Act, Pub. L. 83-523.

(b!) "Contaminant” means any physi-
cal, chemical, biological, or radiologica!l
substance or matter in water.

(¢) “Maximum contaminant level”
means the maximum permissible devel of
a contaminant in water which is de-
livered to the free flowing outlet of the
ultimate user of a public water system,
except in the case of turbidity where the
maximum permissible level is measured
at the point of entry to the distribution
system. Contaminants added to the water
under circumstances controlled by the
user, except those resulting from corre-
sion of piping and plumbing caused by
water quality, are excluded from thus
definition.

(d) “Person” rmeans an individusl,
corporation, company, assocfation, part-
nership, State, municipality, or Federal
agency.

(e) “Public water system™ mcans »
system for the provision to the public
of piped water for human consumption,
if such system has at least fifteen service
connections or regularly serves &n aver-
age of at Jeast twenty-five individuals
dafly at Jeast 60 days out [ the year.
Such term includes (1) any collection,
treatinent, storage, and distribution fa-
cilities under control of the operator of
such systein and used primarily in con-
nection with such system, and (2) any
collection or pretreatment storage facili-
tics not under such control which are
used primarily in connection with such
wvatein. A public water system s cither

Published by THE BURL AU OF NATIONAL AFF AIRS, INC . WASHINGTON D C 20037
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& “community water system™c¢cr a
commur.ity water system.”

b -Community water system™ m
3 public water system which serve
least 1S service connections used by y
round residents or regularly scrve
least 25 year-round resideats.

(1) “Non-community water sys:
means a public water system that i«
& community water system.

1) ~“Sanitary survey™ means an
site review of the water source, fs
ties, equipment, operation and mai
nance of a public water systemn for
purpose of cvaluating the adequac
such source, facilities. equ:praent,
eration and maintenance for rrodu
and distributing safe drinking wate:

(g) “Standard sainple” mcans
sliquot of finished drinking watsr th
examined for the presence of colif
bucteria.

th) “State” mecans the agcucy of
State government which hzs juri:
tion over public water systems. Do
any peviod when a State do=< not
primary - enforcement  re-ponsit
pursuant to Scction 1413 of ine Act
term “State” means the Rc;.onal
ministravor, U.S. Environmental Prc
tion Agency.

(1) “Supplier of water” means
Person who owns or operates a pr
water system.

G) “Dose equivalent™ means the p
uct of the absorbed dose from ioni
radiation and such factors as accoun
differences in biological effectiveness
to the type of radiation and it« distr
tion in the body as specified by the
ternational Commission on Radiolog
Units and Measurements (ICRU).

(k) “Rem” means the unit of «
equivalent from ionizing radiation to
total body or any internal organ or or
system. A “millirem (mrem)” is 1/1
of a tem.

_(1) “Picocurie (pCi)” means that qu
tity of radioactive material produ:
2.22 nuclear transformations per minu

{m} "Gross alpha particle activi
means the total radioactivity due
alpha particle emission as inferred fr
measurements on a dry sample.

{n) “Man-made beta particle and p
ton emitters” means all rudionuch
emitting beta particles and/or phot

[Sec. 141.2(n)]
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listed in Mazimum Permiscidle By
Burdens and Maaimum Permissible Con
centration of Radionuclides in Air wr
Water for Occupational Esposure. NWS
Handbook 69, except the duughter proul.
ucts of thorium-232. uranium-235 and
uranium-238.

(o) “Gross beta particle activity™
means the total radioactivity due to beta
particle emission as inferzed from meas.
urements on a dry sample.

(41 FR 28402, July 9. 1976)
1412 (p)-(t) added by 44 FR 6864),
ovember 29, 1979)

(p) “Halogen™ means one of the chem.
ical elements chlorine, bromine or iodine.

(q) “Trihalomethane™” (THM) means
one of the family of organic compounds,
named as derivatives of methane,
wherein three of the four hydrogen
atoms in methane are each substituted
by a halogen atom in the molecular
structure.

{r) “Total trihalomethanes™ (TTiIM)
means the sum of the concentration in
milligrams per liter of the
trihalomethane compounds
{trichloromethane [chloroform},
dibromochloromethane,
bromodichloromethane and
tribromomethane [bromoform]). rounded
1o two significant figures.

(s) “Maximum Total Trihalomethane
Potential (MTP)” means the maximum
concentration of total trihalomethanes
produced in a given walter containing a
disinfectant residual after 7 days at a
temperature of 25° C or above.

(1) “Disinfectant” means any oxidant,
including but not limited to chlorine,
chlorine dioxide, chloramines, and
ozone added to water in any part of the
treatment or distribution process, that is
intended to kill or inactivate pathogenic
microorganisms.

§ 141.3 Coversge.

‘This part shall apply to each public
water system, unless the public water
system meets all of the following condi-
tions:

(a) Consists only of distribution and
storage {facilitics (and does not have any
collection and treatment facilities)

(b) Obtains all of its water from, but
is not owned or operated by, 8 public wa-
ter system’ to which such regulations
3pply: :

«¢) Does not scll water to any person;
and

() Is not a carrier which convey:
passengers in interstate commerce.

§ 141.4 Variances and exemptions

Variances or exemptions from certain
provisions of these regulations may be
granted pursuant to Sections 1415 and
1416 of the Act by the entity with pri-
“nary enforcement responsidility, Provi-
sJlons under Part 142, National Interim
Primary 'Drinking Water Regulations
implcmentation—sudbpart E (Variances)

ardl anbpart F (FExemptions) —apply
where FPA hos primary enforcement
respon-dbiifty,

£ 1405 Sivug reygniresnenta,

Before & person may enter into a fi-
nancinl comnnitment for or initiate con-
structivn of a new public water system
or lucicase Lthe capacity of an existing
public water system, he snall notify the
State_and, to the extent practicable,
avold locating part or all of the new or
expanded fucllity at a site which:

fa) Js subject to a significant risk
{roia carthquakes, floods, fires or other
disasters which could cause a breakdown
of the publie water system or a portion
thereof; or

(b) Except for inlake structures, is
within (he floodplain of a 100-year flood
or iz lower than any recorded high tide
where appropriate records exist.

The . US. Environmental Protection
Agency will not seek to override land use
decisions aflecting public water systems

siting which are madc at the State or lo-
cal government levels,

§ 1416 Effective dates.
IIIQ 47 l9ls revised by 44 FR 68641. November 29,

(a) Except as provided in paragraph
{b) of this section. the regulations set
forth in this part shall take eflect on
June 24, 1977,

(L) The regulations for total
trihalomethanes set forth in § 141.12(c)
shall take effect 2 years after the date of
promulgation of these regulations for
community waler systems serving 75,000
or more individuals, and 4 years after
the date of promulgation for
communities serving 10,000 to 74.999
individuals.

(c) The regulations set forth in 141.11
{a), {c) and {d): 141.24(a)(1):
141.24(b)(1)(c): 141.14(b)(2)(f); 141.14(d);
141.21 (a). (c) and (i); 141.22 (a) and (e);
141.23 (a)(3) and (a){4); 141.23(f);
141.24(a)(3): 141.24 (e) and {f); 141.25(e);
141.27(a); 141.28 (a) and (b): 141.31 (a).
{c). {d) and {e): 141.32(b){3): and
141.32(d) shall take effect immediately
upon promulgstion.

(d) The regulationa get forth in 141.41
shall take effect 18 months from the date
of promulgation. Suppliers must
complete the first round of sampling and
reporting within 12 months following the
effective date.

(e) The regulations set forth in 141.42
shall take effect 18 months from the date
of promulgation. All requiremenits in
141.42 must be completed within 12
months following the effective date.

[141.6 (c)-(e) sdded by 45 FR ‘57342,
Avugust 27, 1980}

Environment Reporter
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Subpart B—Manimum Com;mlmm tevehy

E 11101 Manimum contami el
Tor inorganic chemicala nent teve-
{s) The MCL for nitrate Is applicable
to both community water systems and
non-community water systems except as
provided by in paragraph (d). The levels
for the other organic chemicals spply
only to community water systems.
Compliance with MCLs for inorganic
chemicals is calculated pursuant to
§ 10128,
141.11¢ta) amended
!‘“m“ 27, 1980] by 45 FR 57342.
(b) The following are the maximum
contaminant levels for inorganic chemi-
cals other than fluoride:
Level,

milligrams
Containinant pcr.'mu
ATSENIE oo ceemaee 0.08
Barlum . L
Cadmium . := 0.010
Chromium __ 0.05
Lead - 0.05
Mercury 0. 002
Nitrate (a8 N) oo caane 10.
Selenium 0.01
Slver <= 0.05

(c) When the annual average of the
maximum dafly air temperatures for the
location in which the community water
system is situated is the following, the
maximum contaminant levels for fluoride
sre:

-— .« -

Te Lpwator Level,
K "nee i Colsius milirmms
Yakieeathieit per hiter

————raraps

PY I

(cLFluoride at optimum levels in
drinking water has been shown to have
beneficial effects in reducing the
occurrence of tooth decay.

(341.11 (c) amended by 45 FR 57342.
August 27, 1980)

{d) At the discretion of the State,
nitrate levels not to exceed 20 mg/l may
be allowed in a non-community water
system if the supplier of water
demonstrates to the satisfaction of the
State that:

(1) Such water will not be available to
children under 6 months of sge; and

(2) There will be continuous posting of
the fact that nitrate levels exceed 10
mg/l and the dpolentill heslth effects of
exposure; an

{3) Local and State public health
authorities will be notified annually of
nitrate levels that exceed 10 mg/}; and

(4} No adverse health effects shall
result.

1141.1) (d) added by 45 FR 57342. August
2%.1980)

|Sec. 141.11(d)(4)) 230
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N § 141.12 'Maximum contaminani levels for tcrmined by a monthly avernce pursuant  sample must be snalyzed for complisnce -
. { organic chemicals. o 1140127, except that five' or fewer  purposcs. This provision may be used o~
g * . . turbidity wnit= may be allowed i the  only once during Iwo consccutive ,
', 114] 12 pevised by 44 FR 68641 Nnember 2% pynifier of waler can demonstiate to the compliance periods. ;
. 1979} State that the hicher turbidity docs hot (2) Four 100 milliliters fo more .
h The following are the maximum do any of the following: per )
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contaminant levels for organic
chemicals. The maximum contaminant
levels for organic chemicals in
(parigraphs {a) and (b) of this suction
apply toall community water systems.
Compliance with the maximum
contaminan! levels in paragraphs (a)
and (b) is calculated pursvant to
$§ 141.24. The maximwn comtaminant
level for total trihalomethanes in __
paragraph (€] of this section’applies only
0 community water systems which
serve a population of 10,000 or more”
individuals and which add »
disinfectant (oxidant) to the water in
any part of the drinking water treatment
process. Compliance with the maximum
contaminant level for total
trihalomethanes is calculated pursusnt
to § 141.30.

Level. :
milligrams
per liter

(a) Chlorinated hydrocarbons: -
Endrin 11.2.3.4.10. 10-hexachloro- 0.0002
6.7-epoxy-1.4, $a.5.6.7.8.82-octa-
hydro-1.4-endo. endo-5.8-dimeth.
ano naphthalene).
Lindane (1.2.3.4.5.6-hexachlorocy-
clohexane. gamma isomer).
Methoxychlor (1.1.1-Trichloro-2, 2.

il

bis |p-methoxyphenyl] ethaner. Joe

Toxaphene (C,,H,.Cl,-Technical 0.005
chlarinated camphene. 67-69 per- 5'"}
cent chlcrine).

(b} Chlorophenosys:

2.4.D. (2.4-Dichlorophenoxyacetic 0.1 ‘
acid). . loopp

245 TP Silvex 12.4.5-Trichlore- 0.0
phenoxypropionic acid). - ,."‘

{c) Total trihalomethanes (the sum of
the concentrations of bromodichloro-
methane, dibromochloromethane, tri-
bromomethane (bromoform) and tri-
chloromethane (chloroform) 0.10 me 1.

ros—

1141 121cr added by 34 FR 68641, November
29, 1979

$141.13 "Maximum contaminant levels
for surbidity. .

The maximum contaminant levels fo1
turbidity are applicable to both commu-
nity water systems and non-community
water systems using surface water
sources in whole or in part. The maxi-
mum contaminant levels for turbidity
in drinking water, measured at a repre-
sentative entry pointis) to the distribu-
tion system. are:

(a) One turbidity unit (TU), as de-

1024.80

onv"b

(1 Interfere with distnfoction;

(2) Prevent maintenance of an effec-
tve disinfectant agent throughout the
distribution system; or
Interfere  with  microblological
determinations.

(d Five wrbidity units based on an
averape for two consecutive days pursu-

3

ant to § J41.22.

§141.34 IMaxn il'llllﬁl__l}l‘(‘l‘b‘ll'o“t;f“;-

Buminunt leve!

The maximum contaminant levels for
coliform bacteria, applicable to com-
munity water svstems and non-com-
munity water sysiems, are as follows:

(a) When the membrane filter tech-
nique pursuant to §141.21(a) is used,
the number of coliform bacteria shall
not exceed any of the following:

[141.)4(a)1) revised Dy 45 FR 57312,
August 27. 1980] :

(1) One per 100 milliliters as the
arithmetic mean of all samples
examined per compliance period
pursuant 1o § 141.21(b) or {:), except
that, at the primacy Agency's discretica
systems required to take 10 or fewer
samples per month may be authorized to
exclude one positive routine sample per
month from the monthly calculation if:
(i) as approved on a case-by-case basis
the State determines and indicates in
writing to the public water system that
no unreasonable risk 1o health existed
under the conditions of this
modificetion. This determination should
be based upon a number of factors not
limited to the following: (A} the system
provided and had maintained an active
disinfectant residual in the distribution
system, (B) the potential for
contamination as indicated by a
sanitary survey, and (C) the history of
the water quality at the public water
system (e.g. MCL or monitoring
violations); (ii) the supplier initiates a
check sample on each of two
conseculive days from the same
sampling point within 24 hours after
notification that the routine sample is
positive, and each of these check
samples is negative; and (iii) the original
positive routine sample is reported and
recorded by the supplier pursuant to
§ 141.31(a) and § 141.33(a). The supplier
shall report to the State its compliance
with the conditions specified in this
paragraph ahd a summary of the
corrective sction taken to resolve the
prior positive sample result. If a positive
routine sample is not used for the
monthly calculation, another routine

Pudblisted by THE BUREAU OF KATIONAL AFFAIRS, INC  \WWASHINGTON. D C 20037
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than one samplc when Jess than 20 are
exninined per month; or

(3) Four per 108 milliliters In more -
than five percent of the samples shen -
20 or more are ¢xamined per month. N
© (bY(1) When the fermentation tube
mcthod and 10 millliter standard por- '
tions pursuant to §141.21(a) are used, ¥
coliform bacteria shall not be present in (X
any of the following:

D41 3bNINI) revised by 45 FR 57332, S

August 27, 1980] -
(i) More than 10 percent of the
portions (tubes) in any one month .

pursuant to § 141.21 (b) or (c) except
that, at the State’s discretion, systems
required to take 10 os fewer samples per
month may be suthorized 10 exclude one %3
positive routine sample resulting in one :
or more positive tubes per month from )
the monthly calculation if: (A) as
approved on a case-by-case basis the
State determines and indicates in
wriling to the public water system that -
no unreasonable risk 1o bealth existed ‘
under the conditions of this
modification. This determination should
be based upon a number of factors not
limited to the following: (1) the system
provided and had maintained an sctive
disinfectant residual in the distribution "
system, (2] the potential for =
contamination as indicated by a
sanitary survey, and {3) the history of
the water quality at the public water
sysiem (e.g. MCL or monitoring .
violations}; (B) the supplier initiates a -
check sample on each of two :
consecutive days from the sampling
point within 24 hours after notification
that the routine sample is positive, and "
each of these check samples is negative; :
and (C) the original positive routine
sample is reported and recorded by the s
supplier pursuant to § 141.31(a) and .
§ 141.33(a). The supplier shall report to '
the State its compliance with the
conditions specified in this paragraph
and rcport the action teken to resolve .
the prior positive ssmple result. If s
positive routine sample is not used for O
the monthly calculation, another routine \
sample must be enelyzed for compliance -
purposes. This provision may be used X
only once during two consecutive
compliance periods.

1) three or more portions in more
than one sample when less than 20 sam-
ples are examined per month; or

(331) three or more portions in more
than five percent of the samples when

20 or more samples are cxamined per
month.

2)

\When the fermentation tube

[Sec. 141.14(d)(2)]

2
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ENVIRONMENTAL PROTECTION
AGENCY

(PRL 1823-3) _

Water Quafity Criteria Documents;
Availlsbility .
AoENCY: Environmental Protection

Agency.
acnion: Notics of Water Quality Criteria
Documents.

SUMMARY: EPA announces the
availability and provides summaries of
water quaiity criteris documents for 6¢
toxic pollutants or pollutant categories.
lished pursuant to
section 304{a){1) of the Clean Water Act.
AVARABIUTY OF DOCUMIENTS:
Summariss of both aquatic-bssed and
health-based criteria from the

" documents are published below. Copies

of the complete documents for
individual pollutants may be obtained
from the Nutional Technical Information
Servics (NTIS), 5285 Port Royal Road.
Springfield, VA 22161, (703-487—4650). A
list of the NTIS publication order
numbers for all 84 criteria documents is
published below. These documents are
also available for public inspection and
copying during normal business hours
st Public Information Reference Unit,
U.S. Environmental Protection Agency.
Room 24604 {rear), 101 M St. S.\V.,
Washington, D.C. 20460. As provided in
40 CFR Part 2, a reasonable fee may be
charged for copyirg services. Copies of
these documents are also available for
review in the EPA Regional Office
libraries.

L LOPEEY hmm Y f_;j’,*.’ 4
yeailable-fo
belotv.
be forwarded to NTIS or returned to the
sender.

1. Acenaphthene, PB81-117289.

2. Acrolein, PB81-117277.

3. Acrylonitrile. PB81-117288.

4. Aldrin/Disldrin, P681-117301.

S. Antimeny, PB81-117319.

8. Arsenic. PB81-117327.

7. Asbestos, PB81-117335.

8. Benzene, PB81-117293.

9. Benzigine. PB81~117343.

10. Beryliium. PB31-117350.

11. Cadmium, PB81-117368.

12 Casbon Tetrachloride, PB81-
117376.

13. Chlordane, PB81-117384.

14. Chiorinated benzenes, PB81-~-
117302

18. Chlorinated ethanes. PB81-117400.

16. Chloroaikyl ethers, PB81-117418.

17. Chlorinated nsphtbalene, PB81-
117428.
18. Chlorinated paenols. PB1-117434.
19. Chlorofcrm. PE81-117442.
20. 2-chlorophenol. PB81~117459.

.21, Chromium, mx;l;;m

2 . PB81-1174

2. Wmdu. FB81-117483.

u D [ m‘l-u"'l.

28. Dichlorobanzenss, PB81-117300.

28. Dichiorobenzidine, PB81-117517.

27. Dichloroethylenes, PB81-117528.

23, 2.¢-dichlorophenol. PB81-117533.

29. Dighloropropanes/propenss, PB81~
117341

30. 2.4-dimethylphenol, PB81-117358.

31 Dinitrotoluene, PB81-117566.

32. Diphenylhydrazine, PB81-115731.

3. PB81-1173574.

3. Endrin, PB81-117382.

38. Ethylbenzene, PB81-117580.

38. Fluoranthane, PB81-117608.

37. Haloethers, PB81-117810.

38. Halomethanes, PB81-117824,

39. Heptachlor, PB81-117832.

40. Hexachlorobutadiens, PB81-
117640.

41. Hexachlorocyclohexane, PB81-
117657,

42. Hexachlorocyclopentadiene, PB81-
117668.

43. Isophorone, PB81-117673.

44. Lead, PB81-117681.

4S. Mercury, PB81-117699.

48. Napbthalens, PB81-117707.

47. Nickel, PB81-117715.

48. Nitrobanzene, PB81-117723.

49. Nitrophenols. PB81-117749.

80. Nitrosamines, PB81-117756.

51. Pentachloropbenol, PB81-117764.

$2. Pherol. PB81-117772,

531 Phthalate esters, PB81-117780.

4. Polychlorinated bipbenyls (PCBs),
PB81-117798. .
- 85. Polynuclear aromatic
hydrocarbons. PB31-1178C8.

56. Selenium. PB81-117814.

§7. Silver. PB81-117822.

58. Tetrachioroethylene, PB81-117830.

39. Thallium, PB81-117848.

00. Toluene, PB81-1178S3.

61. Toxaphene, PB81~117883.

82 Trichloroethylene. PB81-117871.

63. Viny} chioride, PB81-117888.

84. Zinc, PB81-117897.

POR PURTHER INFOP _ATION CONTACT:
Dr. Frank Gostomski. Criteria and
Standards Division (\WH=-385), United

Background .
Pursuant to section 304(a)(1) of the
Clean Water Act. 33 U.S.C. 1314(a)(2).

EPA is required to peripdically review
and publish criteria for water quality
acrurately reflecting the latest scientific
knowledge:

(A) on the kind and extent of all
identifiable eifects on heaith and welfare
including. but not hm:ted to. plankton. fish,

M-13

shellfish, wildlife. plant ltfs. shorelines.
:.:hu. esthetica, ‘o.nd w:'n which may

expecied from the presence of polivianta
in any body of water. including tor.
{B) on the concantration and dis ! of
ml'umu. or their byproducts,

ogical. physical. and chemical processes.

and (C) on the effects of poliwtanis on
biological community diversity. productiviry.
and stabllity, including information oa the
factors affecting rates of sutrophication and
rates of organic sad inorganic sedimentation
for varying types of receiving waters.

EPA is today snnouncing the
avallability of critaria documents for 64
of the 83 pollutants designated as toxic
under section 307(a)(1) of the Act The
document on TCDD (Dioxin) will be
published within the next month afer
review of recent studies. Criteria for the
section 307(a)(1) toxic pollutants being
fu lished today will replacs the criteria
or those same pollutants found in the
EPA publication. Quality Criteria for
Water. (the “Red Book.”} Criteria for ail
other pollutants and water constituents
found in the “Red Book™ remain valid.
The criteria published today have been
derived using revised methodologies for
determining pollutant concentrations
that will. when not exceeded.
reasonably protect human heaith and
squatic life. Draft criteria documents
were made available for public
comment (44 FR 159268, March 18, 1979,
44 FR 43660, July 28, 1979, 44 FR 56828,
October 1. 1979). These final criteria
have been derived after consideration ¢f
sll comments received.

These criteria documents are also
issued in satisfaction of the Settiement
Agreement in Natura/ Resources
Defense Council. et al. v. Train. 8 ER.C.
2120 (1978). modified. 12 ER.C. 1833
{D.D.C. 1979). Pursuant to paragraph 11
of that agreement, EPA is required to

— _publish criteria documents for the 65

pollutants which Congress, in the 1977
amendments to the Act. designated as
toxic under section 307(a){1). These
documents contain recommended
maximum permissible pollutant
concentrations consistent with the
grotecﬁon of aquatic organisms. human

ealth, and some recreational activities.
4lthough paragraph 11 imposes certain
gbligations on the Agency. it does not
ate additional authority.

‘The Development of Water Quality
Criteria

Section 304{a){1) criteria contain two
essential types of information: (1)
discussions of available scientific data
on the effects of pollutants on public
bealth and welfare. aquatic life and
recreation. and (2) quantitative
concentrations or qualitative
assessments of the pollutants in water
which will generally ensure water
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uality udequate 10 support a specified
1..‘::"::..-0“&:: section 304(a)(1). these
criteria are bused solely on dats and
scientific judgments on the relationship
between pollutant concentrations and
environmental and buman health
effects. Criteria values do not reflect
considerstions of ecanamic or
technological fessibiiity.

Bublication of water quality criteria of
this type has been an ongoing process
which EPA. and its predecessor Agency.
the Federal-Water Pollution Control
Administration, have been engaged in
since 1968. At that time the first Federai
compilation of water quality criteria. the
so-called “Green Book™ fWater Qua.ity
Criteria), was published. As now, these
csiteria contained both narrative
discussions of the environmental effects
of pollutants on a rscge of possible uses
and concentrations of pollutants °
nesessary 10 support these uses. Since
that time. water quality criteria have
been revised and expanded with
publication of the “Blue Book™ fIVater
Quality Criteria 197°2) in 1973 and the
*Red Book” {Quality Criteria for Water)
in 1678

Since publication of the Red Book
there have been substantial changes in
EPA's approach to assessing scientific
data and deriving section 304(a){1)
criteria. Previous criteria were derived
from a limited data base. For many
pollutants, an aquatic life criterion was
derived by multiplying the lowest
concentration known to have acute
lethal effect on half of a test group of an
aquatic species (the LC50 value) by an
application factor in order to protect
against chronic effects. If data showed a
substance to be bioaccumulative or to
have otker significant long-term effects,
s factor was used to reduce the
indicsted concentrations lo s level
presumed to be protective. Criteria for
the protection of human health were
similarly derived by considering the
pollutants’ acute, chronic. and
bioaccumulative effects on non-human
rcammae!s and humans.

Although a continuation of the -
process of criteria development, the
criteria published today were derived
using revised methodologies
(Guidelines) for calculsting the impact
of pollutants on human health and
squatic organisms. These Guidelines
consist of systematic methods for
assessing valid and sppropriate data
concerning scute and chronic adverse
eflects of pollutants on aquatic
organisms. non-human mammals. and
humasrs. By use of these data in
prescribed ways,. criteria are formulated
to protect aguatic iife and human heaith
from exposure to the pollutants. Fer

”~

soms pollutants, bioconcentration
properties are used to formulate criteria
protective of aquatic life uses. For
almost all of the pollutants,
bioconcentration properties are used to
assess the relative extent of human
exposurs to the pollvtant sither directly
through ingestion of water or indirectly
through consumption of squatic
organisms. Human health criteria for
garcinogens are presented as
Incremental risks 1o man associated
with specific concentrations of the
pollutant in ambient water. The
Guidelines used to derive criteria
protective of squatic life snd buman
health are fully described in appendices
B and C, respectively. of this Notice.
The Agency believes that these
Guidelines provide criteria which more
accurately reflect the effects of these

. pollatants on humen health and on

aquatic organisms and their uses. They
are based on & more rational and
consistent approach for using scientific
dats. These Guidelines were developed
by EPA scientists in consultation with
scientists from outside the Agency and
they have been subjected to intensive
public comment.

Neither the Guidelines nor the criteria
are considered infiexible doctrine. Even
at this time. EPA is taking action to
employ the resources of peer review
groups, including the Science Advisory
Board. to evaluate recently published
data, and EPA is conducting its own
evaluation of new data to determine
whether revisions to the criteria
documents would be warranted.

The criteria published today are
based solely an the effect of a single
pollutant. However, pollutants in
combination may have different effects
because of synergistic. additive, or
antagonistic properties. It is impossible
in these documents to quantify the .
combined effects of these polintants,
and persons using criteria should be
saware thut site-specific analysis of
sctual combinations of pollutants may
be necessary to give more precise
indications of the actual environmental
impacts of 8 discharge.

Relationstip of the Section 304(a)(3)
Criteria to Regulatory Programs

Section 304(a)(1) criteria are not rules
and they have no regulatory inpact.
Rather. these criteria present scientific
dats and guidance on the enviromental
effect of pollutants which can be useful
to gerive regulatory requirements based
on considerations cf water quality
impscts. Under the Clean Water Act
these regulatory requirements may
include the promulgation of water
quality-based effluent limitations under
section 302. weter quaiity standards

M-14

under section 303. or toxic pollutant
effluent standards under sectica 527.

States are encouraged to begin to

ot. if necessary, develop new
pr pecessary to support the
implementation of regulatory controls
for toxic pollutants. As appropriate.
States may incorporate criteria for toxic
pollutants, based on this guidarnce. into
their water quality standards. :

Section J04{a}(1) criteria have been
most closely associated with the
development of State water quality
standards. and the “Red Book™ vaiues
have, in the past. been the basis for
EPA's assessments of the adeguscy of
State requirements. However, EPA is
now compleling a major review of its
water quality standards pciicies and
regulations. After consideration of
comments received on an Advance
Notice of Proposed Rulemaking (43 FR
29588. July 10, 1978) and the draft
criteria documents, the Agency: intends
to propose, by the end of thus vear. a
revised water quality standards
regulation which will clarify the
Agency's position on 8 number of
signiflicant standards issues.

With the publication of these criteria,
however, it is appropriate to discuss
EPA’s current thinking on standards
issues relating to their use. This
discussion does not establish new

. regulstory requirements and is intended

as guidance on the possibie uses of
these criteria and an indication of future
rulemaking the Agency may undertake.
No substantive requirements will be
established without further opportunity
for public comment.

Water Quality Standards

. Section 303 of the Clean Water Act
provides that water quality standards be
developed for all surface waters. A
water quality standard consists
basically of two parts: (1) A “designated
use” for which the waler body is to be
protected (such as "agricultural.”
“recreation” or “fish and wildiile"). and
(2) “criteria” which are numerical
pollutant concentration limits or
narralive siatements necessary 10
preserve or achieve the designated use.
A water quality standard is developed
through State or Federal rulemaking
proceedings and must be translated into
enforceable effluent limitations in a
point source (NPDES) permit or mav
form the basis of best management
practices applicable to nonpoint sources
under section 208 of the Act.

Relationship of Section 30:4(aj(:)
Criterjo to the Criterio Cormponent of
State Woter Quciity Stancards:

In the ANPRM. EPA arnounced a
policy of “presumptive agplicability” {or

v e w vy w e
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section 1) eriteria codified in the 3. Agricultural and Industrial Uses:  the SDWA. Drinking water standards
“Red Bo?k..!‘.gu)cupﬂvo applicability The section 304{a)(1) criteria were not are established based on considerations.
meant that s Stats had to adopt & specifically developed to reflect the including technological and economic

criterion for a particular water guality
parameter at least as stringent as the
recommendation in the Red Book uniess
the Siats was sbls o justify a less
 stringent criterion based on: natural -
background conditions, mors recant
scientific evidencs, or local. site-specific
information. EPA s nsdndlnidn
cl:.cy of presurptive applicability
use it has proven to be too
inflexdble in sctual practics.

Although the section 304(a)(1) criteria
represent a ressonable estimate of
pollutant concentrations consistent with
the maintensnce of designated water
uses. States may sppropriately modily
these values to reflect local conditions.
In certain circumstances. the criteria
may not accurstely reflect the toxicity of
a pollutant becauss of the effect of local
water quality characteristics ot varying
sensitivities of 1ocal populations. For.
example. in some cases, ecosystem
adaptation may enable a viable,
balanced aguatic population to exist in
waters with high natural background
levels of certain pollutants. Similarly,
certain compounds may be more or less
toxic in some waters because of
differences in alkalinity, temperature,
hardness. and other factors.

Methods for adjusting the section
304(a)(1) criteria to reflect these local
differences are discussed below.

Relationship of Section 304(aj(1}
Criteria to Designated Water Uses:*

The criteria published today can be
used to support the designated uses
which are generally found in State
standards. The following section
discusses the relationship between the
criteria and individual use
classifications. Where a water body is
designated for more than one use,
criteria necessary to protect the most
sensitive use should be applied.

1. Recreation: Recreational uses of
water include such activities as
swimming, wading. boating and fishing.
Although insufficient data exist on the
effects of toxic pollutants resulting frem
exposure through such primary contact
as swimming, section 304{s){1) criteria
based oo human hesith effects may be
used to support this designated use
where fishing is included in the State
definition of “recreation.” la this
situation only the portion of the criterion
based on fish consumption should be
used.

2. Protection ard Propagction of Fish
a=d Other Aquatic Life: The section
304(a8i{1) cnteria based on toxicity to
aguatic life mav be used direct!y to
sugpor: this des:gnated use.

impact of pollutants on agricultural and
industrial uses. However, the criteria
developed for human health and aquatic
life ars sufficiently stringent to protect
thess other uses. States may establish
criteris specifically designed to protect
these uses.

4. Public Water Supply: The drinking

. waler exposure component of the

human health sffects criteria can apply
directly to this use classification or may
be appropriately modified depending
upon whether the specific water supply
system falls within the auspices of the
Safe Drinking Water Act’s (SOWA)
regulatory coatrol, and the type and
level of treatment imposed upon the
supply before delivery to the consumer.
The SDWA coatrols the presence of
toxic pollutants in finished (“end-of-
tap”) drinking water. A brief description
of ralevant sections of this Act is
necessary to explain how the SDWA
will work in conjunction with section
304(a)(1) criteria in protecting human-
health from the effects of toxics due to
consumption of watey.

Pursuant to section 1412 of the SDWA,
EPA has promuigsted “National Interim
Primery Drinking Water Standards™ for
certain orgsnic and inorganic
substances. These standards establish
“maximum contaminant levels”
{“*MCLs") which specify the maximum

_ permissible [evel of a contaminant in

water which may be delivered to a user
of a public water system now defined as
serving & minimum of 25 people. MCLs
are established based on consideration
of a range of factors including not only
the heaith effects of the contaminants
but aiso technological and economic
feasibility of the contaminants’ removal
from the supply. EPA is required to
establish revised primary drinking water
regulations based on the effects of a
contaminant on human heaith. and
include treatment capability, monitoring
availability, and costs. Under Section
1401(1)(D)(i) of the SDWA. EPA is also
allowed to establish the minimum
quality criteria for water which may be
taken into & public water supply system.
Section 304{a)(1) criteria provide
estimates of pollutant concentrations
protective of human health. but do not
consider treatment technology, costs
and other feasibility factors. The section
304(a)(1) criteria also include fish
bioaccumulation and consumption
factors in addition to direct human
drinking water intaxe. These numbers
were not developed to serve as “end of
tap” drinking water standards. and they
have no regulatory sigmificance under

M=-15

feasibility, not relevant to section
304(a)(1) criteria. Section 304({a)(1)
criteria may be analogous to the
recommended maximum contaminant
levels (RMCLs) under section
1412(b)(1)(B) of the SDWA in which,
based upon a report from the National
Academy of Sciences, the Administrator
should set target levels for contaminants
in drinking water at which “no known or
anticipated adverse effects occur and
which allows an adéquate margin of
safety™. RMCLs do not take treatment.
cost, and other feasibility factors into
consideration Section 304(a}(1) criteria
are, in concept. ralated to the health-
based goals specified in the RMCLs.
Specific mandates of the SDWA such as
the consideration of multi-media
exposure, as well as different methods
for setting maximum contaminant levels
under the two Acts. may result in
differences between the two numbers.

MCLs of the SOWA. where they exist.
control toxic chemicals in finished
drinking water. However, because of
variations in treatment and the fact that
only a relatively small aumber of MCLs
have been developed, ambient water
criteria may be used by the States as a
supplement to SDWA regulations. States
will have the option of applying MCLs.
section 304{a)(1) human health effec:s
criteria. modified section 304(a}(1)
criteria or controls more stringent than
these three to protect against the effects
of toxic pollutaats by ingestioa from
drinking water.

For untreated drinking water supplies.
States may control toxics in the ambient
water through either use of MCLs (if
they exist for the poilutants of concem),
section 304(a}(1) human health effects
criteria. or 2 more strigent contaminant
Jevel than the former two options.

For treated drinking water supplies
serving less than 25 people, States may
choose toxics control through
application of MCLs {if they exist for the
pollutants of concern and are attainable
by the type of treatment) in the Snished
drinking water. States also have the
options to control toxics in the ambient
water by choosing section 30:{a)(1.}
criteria, adjusted section 304(a)(1)
criteria resulting from the reduction of
the direct drinking water exposure
component in the criteria calculation to
the extent that the treatment procedure
reduces the level of pollutants. or a more
stringent contaminant level than the
former three optiors.

For treated drinking water supplies
serving 25 people or greater, States mus?
control tox:cs down to levels at least as
strirngent as MCLs (where they exist for
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the pollutants of concern) in the finished
dﬂnﬂ( water. However, States also
have the options to control toxics in the
ambient water by choosing section’
$04(a)(1) criteria. adjusted section
304(s){1) criteria resulting from the
reduction of the direct drinking water
ure component in the criteria
mnﬂm 10 the extent that the
treatment process reduces the level of
pollutants. or a more stringent
contaminant level than the former three
options.
Inclusion of Specific Pollutants in Stote
Standards:

To éate. EPA has not required that s
Stiate address any specific pollutant in
its stendards. Aithough a!l States have
established standards for most
conventional poliutants. the treatment of
texic pollutants bas been much less
extensive. In the ANPRM. EPA
suggested a policy under which States
would be required to address a set of
pcliutants and incorporate specific toxic
peliutant criteria into water quality
standards. If the State failed to
incorporate these criteria, EPA would
promuigate the standards based upon
these cri‘eria pursuant to section
303(c)(1){B).

In the forthcoming proposed revision.
to the water quality standard
regulations, & significant change in
policy will be proposed relating to the
incorporation of certain poliutents in
State water quality standards. Tkis
proposal will differ from the proposal
made in the ANPRM. The ANPRM
proposed £ EPA-published List ‘of
poliutents for which States wouid have
hed to develop water quality standards.
This list might have contained some (or
al}) of the 65 toxic poliutants. However,
the revised water quality standards

* regulation will propose a process by
which EPA will aseist States in
identifying specific toxic pollutants
required for assessment for possible
inclusion in State water quality
standards. For these pollutants, States
will have the option of adopting the
published criteria or of adjusting those
cnteria based on site-specific enalysis.

These poilutants wosld generally
represent the greatest threat to
sustaining a heslthy, balanced
ecosysiem in water bodies or to human
health due to exposure directly or

“indirectly from water. EPA is currently
developing a process 1o determine
which pollutants a State must assess for.
possible inclusion in jts water quality
standards. Relevant factors might
include the toxicity of the poilutant. the
frequency and concentration of its
discharee. its geographical cestribution,
the breadth of data underlying the

scientific assessment of its aquatic Jife
and human health effects. and the
technological and economic capacity to
control the discharge of the pollutant.
For some of the poliutants. all States
may be required to assess them for
possible inclusion in their standards. For
others, assessment would be restricted
to States or limited to specific water
bodies where the pollutants poss a
.particular site-specific problem.

Criteria Modification Process

Flexibility is available in the

“application of these and any other valid
water quality criteria to regalatory
programs. Alttough in scme cases they
may be used by the Siates as developed,
the criteria may be modiSied to refect
local environmental conditions and
buman exposure patterns before
incorporation into programs such as
water quality standards. If significant
impacts of site-specific water quality
conditions in the toxicities of pollutants
can be demonstrated or sigrificantly
different exposure patterns of these
pollutants to humans can be shown,
section 304{a){1) criteria may be
modiSed to reflect these local
conditions. The term “local” may refer
to any appropriate geographic grea
where common aquatic environmental
conditions or exposure patterns exist.
Thus. “local” may signify a Statewide.
regions). river reach, or entire river
basin area. On the other hard. the
criteria of some pollutants might be
applicable nationwide without the need
for adaptation to reflect local
conditions. The degree of toxicity
tcward aguatic organisms and humans
characteristic of these pollutants wauld
not change significantly due to local
water quality conditions.

EPA is examining a series of
environmental factors or water quality
parameters which might realistically be
expected to affect the laboratory-
derived water quality criterion
recommendation for a specific pollutant.
Factors such as hardness, pH.
suspendec solids. types of aquatic

crganisms present. etc. could impacton

the chemical’s effect in the aquatic
environment. Therefore. local
information can be assembled and
analyzed to adjust the criterion
recommendation if necessary.

The Guidelines for deriving criteria for
the protection of aqustic life suggest
teversl approaches for modifying the
criteria. First. toxicity data. both acute
and chronic. for local species could be
substituted for some or all of the ¢pecies
used in deriving criteris for the water
quality standard. The minimum data
requircments should still be fulfilled in
calculating a revised criterion. Second,
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eriteris may be lpcdﬁall?' taflored t0 2
local water body by use of data from
toxicity tests performed with that
ambient water. A procedure suck as this
would account for lccal environmental
conditions in formulating a criterion
relevant to the Jocal water body. Third,
site-spacific water quality
characteristics resultir3 in either
enbancement or mitigation of aquatic
life toxicity for the pollutant could be
factored into final formulation of the
criterion. Finally, the criteria may be
made more stringent! to ensure
protection of an individual species ot
otherwise adequately protected by any
of the three modification procedures
previously mentioned.

EPA does not intend to have States
assess every iocal stream segment ard
lake in the country on an individual
basis before determining {f an
sdjustment is necessary. Rather, it is
envisioned that weler bodies having
similar hydrological. chemical. pavsical.
and biologica! properties will be
grouped for the purpose of criteria
adjustment. The purpose of t=is effort is
to assist Slates in adapting {re section
304(s) cziteria to local corditions where
needed, thereby precluding the setsicg of
arbitrary and perhaps unnecesserilv
stringent or underprotective criteria it @
water body. In ail cases, EPA will stiil
be required, pursuant to section 333(z).
to determine whether the State water
quality standards are consistent wvith
the goals of the Act including a
determination of whether State-
established criteria are acequste ‘o
suppcert a desigrieted use.

Criteria for the Protection cf Aquesic
Life

Interpretation of the Criteria

The aqustic life criteria issued today
are summarized in Appendix A of tkis
Federal Register notice. Criteria have
been formulated by appiving & set ¢f
Guidelines lo a data base for each
pollutant. The critesia for the protecion
of aquatic life specift pollutant
concextrations which. if not exceesed,
should protect most. but not necessaniy
all, aquatic life and its uses. The
Guidelines specify that criteris skould
be based on an array of data from
organisms, both plant and animai.
cccupying various tropanic levels. Rased
on these data, criteria can be derived
which should be adequate to protect the
types of organisms necessary to support
sn aquatic community.

The Guidelines are not designcs t»
derive criteria which will protect &l itfe
stages of a)) spec:es under all
conditions. Generally some life staze of
one or more tested species. and
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robably some untested species. will
Ln sensitivities below the maximum

value or the 2¢-hour average under sorae
conditions and would be adversely
affected if the highest allowable
pollutant concsntrations and the worst
conditions existed for e long tims. In
actual practics, such a situstios is not
likely to occur and thus the aquatic
community as a whols will normally be
protected if the criteria are not
axcseded. In any squatic community
there is & wide rangs of individual
species sensitivities to the effects of
toxic pollutants. A criterion adequate to
protect the most susceptible life stage of
the most sensitive species would in
many cases be more stringent than
recessary to protect the oversll aquatic
community. -
The aquatic life criteria specify both
maximum and 24-hour average values,
The combination of the two values is
designed to provide adsquate protection
of aquatic life and its uses from acute
and chronic toxicity and
bioconcentration without being as
restrictive as 8 one-number criterion
would have to be to provide the same
amount of protection. A time period of
24 hours was chosen in order to ensure
that concentrations not teach harmful
levels for unacceptably long periods.
Averaging for longer periods, such 2as a
week or 2 month for example. could
permit high concentrations to persist
long enough to produce significant
adverse effects. A 24-bour pericd was
chosen instead of a slightly longer or
shorter period in recognition of daily
fluctuations in waste discharges and of
the influence of daily cycles of sunlight
and darkness and temperature on both
pollutants and squatic organisms.

The maximum value. which is derived -

from acute toxicity data. prevents

® significant risk of adverse impact to
organisms exposed to concentrations
above the 24-hour average. Merely
specifying the average value overa
specified tine period is insufficent
because concentrations of chemicais
higher than the average value can kill or
cause irreparable damage in short
periods. Furthermore, for some
chemicals the effect of Intermittent high
exposures is cumulative. It is therefore
necessary to place an upper limit on
pollutant concentrations to which
aGuatic organisms might be exposed.
The two-number criterion is intended to
describe the highest average ambient
waser concentration which will produce
a2 water quality generally suited to the
maintenance of aquatic life while
sestricting the extent and duration of the
excursions over that aserage talevels
which will not cause harm. The oniy

way to assure the same degree of
protection with a one-aumber criterion
would be to use the 24-hour average as 8
concantration that is not to be exceeded
st any time in any place. .

Since some substances may be more
toxic in freshwater than in saltwater, or
vics versa, provision is made for
dcrivint separate water quality criteria
for freshwater and for saltwater for each
substance. However, for some
substances sufficient data may not be
available to derive one or both of these
criteria using the Guidelines.

Specific aquatic life criteria have not
besn developed for all of the 83 toxic
pollutants. In those cases where there
were {nsulficient data to allow the
derivation of a criterion. narrative
descriptions of apparent threshold levels
for acute and/or chronic effects based
on the available data are presented.
These descriptions are intended to
convey a sense of the degree of toxicity
of the pollutant in the absence of 2
criterion recommendation.

Summary of the Aquatic Life Cuidelines

The Guidelines for Deriving Water
Quality Criteria for the Protection of
Aguatic Life and its Uses were
developed to describe an objective.

" internally consistent. and appropriate

way of ensuring that water quality
criteria for aquatic life would provide,
on the average. a reasonable amount of
protection without an unreasonable
amount of overprotection or
underprotection. The resulting criteria
are not intended to provide 100 percent
protection of all species and all uses of
aquatic life all of the time, but they are
intended to protect most species in a
balanced, hesithy aquatic community.
The Guidelines are published as
Appendix B of this Notice. Responses to
public comments on these Guidelines
are attached as Appendix D.

Minimum data requirements are
identified in four areas: acute toxicity to
animals (eight data points). chronic
toxijcity to animals (three data points).
toxicity to plants. and residues.
Guidance is also given for discarding
poor quality data.

Data on acute toxicity are needed for
a variety of fish and invertebrate
species and are used to derive a Final
Acute Value. By taking into account the
number and relative sensitivities of the
tested species, the Final Acute Value is
designed to protect most. but not
necessarily all. of the tested and
untested species.

Data on chrernic toxicity to animals
can be used to derive a Final Chronic’
Value by two diflerent means. If chronic
values are available for a specified
number and array of species. a fina!l
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chronic value can be calculated directly.
If not, an acute-chronic ratio Is derived
and then used with the Flaal Acuts
Value to obtain the Final Chronic Value.

The Final Plant Value is obtained by
selecting the lowest plant toxicity value
based on measured concentrations.

The Final Residue Value is intended
to protect wildlife which consume
aquatic organisms and the marketability
of aquatic organisms. Protection of the
marketability of aquatic organisms i, in
actuality. protection of a use of that
water body (“commerciaj fishery ). Two
kinds of data are necessary to calculate
the Final Residue Value: &
bioconcentration factor (BCF) and a
maximum permissible tissue
concentration. which can be an FDA
action level or can be the result of &
chronic wildlife feeding study. For lipid
soluble pollutants. the BCF is
normalized for percent lipids and then
the Final Residue Value is calculated by

.dividing the maximum permissible

tissue concentration by the normalized
BCF and by an appropriate percent lipid
value. BCFs are normalized for percent
lipids since the BCF measured for any
individual aquatic species is generally
proportional to the percent lipids in that
species.

If sufficient data are available to
demonstrate that one or more of the
final values should be related to a water
quality characteristic. such as salinity.
hardness. or suspended solids. the finai
value(s) are expressed as a function of
that characteristic.

After the four final values (Final
Acute Value, Final Chronic Value. Final
Plant Value. and Final Residue Value)
have been obtained. the criterion is
established with the Final Acute Value
becoming the maximum value and the
lowest of the other three values
becoming the 24-hour sverage value. All
of the data used to caiculate the four
final values and any additional pertinent
information are then reviewed to
cetermine if the criterion is reasonable.

" If sound sciertific evidence indicates

that the criterion should be raised or
lowered. appropriate changes are made
as necessary.

The present Guidelines have been
revised from the earlier published
versions (43 FR 21506. May 18. 1978: 43
FR 29028, july 5. 1978: 44 FR 15928.
March 15. 1979). Details have been
added in many places and the concept
of a minimum data base has been
incorporated. In addition. three
adjustment factors and the species
sensitivity factor have been deleted.
These modifications were the result cf
the Agency’s analysis of public
comments and comments received from
ihe Science Advisory Beard or earlier
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versions of the Guidelines. These
tomments and the Resultant
modificatior:s are addressed fully in
Appendix D to this notice.

Criteris for the Protection of Human .
Health

Interpretation of the Human Health
Criteria

The human health criteria issued
today are summarized in Appendix A of
this Federal Register notice. Criteria for
the protection of human health are
presented Tor 62 of the €5 pollutants
based on their carcinogenic, toxie, or
organoleptic {taste arid odor) properties.
The meanings and practical uses of the
criteria values are distinctly different
depending on the Froperties on which
they are based.

The objective of the health
assessment portions of the criteria
documents is to estimate ambient water
concentrations which, in the case of
non-carcinogens. prevent adverse health
effects in bumans, and in the case of
suspect or proven carcinogens, represent
various Jevels of incremental cancer
risk. .

Health assessments typically contain
discussions of fcur elements: Exposure,
pharmacokinetics, toxic effects. and
criterion farmulation.

The exposure section summacizes
information ea exposure soutes:
ingeston directly frora water. indirectly
from consumption of aquetic organisms
found in ambient water, other dietary
sources, inhalation. and dermal contact.
Exposure assumptions are used to
derive human bealth criteria. Most
criteria are based solely on exposure
from consumption of water containing a
specified concentration of 8 toxic
pollutant and through ccasumption of
squatic crganisos which are essumed to
heve bioconcentrated pollutants from
the water in which they live. Other
multimedia routes of exposure such as
air. zon-aquatic diet. or dermal are not
factored into the criterion formulation
for the vast mejority of pollutants duoe to
lack of data. The criteria are calculated
using the combined aquatic exposure
pathway and also using the aquatic
organism ingestion exposure route
alone. In criteris reflecting both the
water consumption and aquatic
organism ingestion routes of exposure,
the relative exposure contribution varies
with the propensity of a pollutant to
biocorcentrate, with the consumption of
squatic organisms becoming more
important as the bioconcentration factor
(BCF) increases. As additional
information on total exposure is
assembled for pollutants for which
criteria rcflect only the two specified

aquatic exposure routes. adjustments in
water concentration values may be
made. The Agency intends to publish
guidance which will permit the States to
identifly significantly different exposure
patterns for their populstions. If
warranted by the demonstration of
significantly different exposure patterns.
this will become an element of a process
to adapt/modify human health-based
criteria to local conditions, somewbat
analogous to the aqualic life criteria
modification process discussed
previously -1t is anticipated that States
at their discretion will be able to set
sppropriate human bealth criteria based
on this process.

The pharmacokinetics section reviews
data on absorption, distribution.
metabolism, and excretion to sssess the
biochemical fate of the compounds in
the human and animal system. Tke toxic
effects section reviews data on acute,
subscate, and chroaic toxicity.
synergistic. and antagonistic effects, and
specific information on mutagenicity,
teratogenicily, and carcinogenicity.
From tkis review. the toxic eHect to be
protected against is identified taking
into account the quality, quantity, and
weight of evidence charecteristic of the
data. The criterion fcrmulation section
reviews the highlights of the text and
specifies a rationale for criterion
development aad the mathematical
derivation of the criterion number.

Within the limitations of %me and
resources. currert published informaticn
of significance was incorporated into the
human heaith assessments. Review
articles and reports were used for data
evaluation and synthesis. Scientific
judgment was exercised in reviewing
and evaluating the data in each criteria
document snd in idectifying the adverse
effects for which protective criteria were
published.

Specific health-based criteria are
developed only if a weight of evidence
supports the occurrence of the toxic
eflfect and i dose/response cata exist
from which criteria can be estimated

Criteria for suspect or proven
carcinogens are presented as
concentrations in water associated with
a range of incremental cancer risks %o
man. Criteria for non-carcinogens
represent levels at which exposure to &
single chemical is not anticipated to
produce adverse effects in man. In a few
cases, organoleptic (laste and odor} data
form the basis for the criterion. While
this type of criterion does not represent
a value which directly sffects human
healtl, it is preseated as an estimate of
the level of a pollutant that will not
produce unpleasant taste.or odor either
directly from water consumption o+
indirecty by consumpton of aguatic
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orgsnisms found in ambient waters. A
criterion developed in this marne- is
judged to be as useful as cther trpes of
criteria in protecﬁng designated water
uses. In addition, where caia are
available, toxicity-based criteria a-e
also presented for pollutants with
derived organolepic criteria. The choice
of criteria used in water quality
standards for these pollutants will
depend upon the desigtated use to be
protected. In the case of s multiple use
water body, the criterion protecting the
most sensitive use will be spplied
Finally. for several pollutants no criteria
are recommenced due ‘o a lack of
information suflicient for quantitative
criterion formulation.

Risk Extrapolation

Because methods do ot now exist to
establish the presence of a threshold for
carcinogenic effects, EPA's policy is that
there is no scientific basis [or estizating
“safe” levels for carcirogens. The
criteria for carcinogens. therefore. state
that the recommended concer.tration for
maxioum proiection of human Leaith is
zero. In addition, tte Ageccy has
presented a range of concentrations
corresponding to izcremenizi cazcer
risks 0f 10" to 10°* (ore additiocal case
of cancer in pogzulstiots razging rom
ten miilion to 1CN.00Q respectivalv)
Other concentrations represericg
difierent risk ievels may be caicuiz'ed
by use of the Guideliaes. Tae r.s5k
estimate range is presented {cr
informetion purposes arnd does nc:
represent an Agency judgmenrt cnan
“acceptable” risk level.

Summary of the Humen Fec!th
Guidelines

The health assessmen:s azd
corresponding criteria published tcday
were derived based on Guidelinesond
Methodology Used in the Preparaotian of
Health Effect Assessment Clcpiers of
the Cousent Decree Vcter Cruerie
Documents (the Cuidelines) develop:zd
by EPA's Office of Reserch and
Development. The estimation of Sealth
risks associated with human exposure 1o
environmental pollutants requives
predicting the effect of low dcse« for up
to a lifetime in duration. A combination
of epidemiological ar.d aniza! dzjse/
response data is considered the
preferred basis for quantitative criterion
derivation. The complete Guidclines 2-e
presented as Appendix C. Major issues
associsted with these Guidelines and
recporses o public comments are
presented as Appendix E

No-ef{ect {(non-cercincgen) or
specified risk (carcinozen)
concen'rations svere estimated by
extragclation from anima! toxicity or
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human epidemiology, studies using the
following basic exposure assumptions: &

m% male person (Report of the
Tosk on Reference Man,
International Commission for Radiation

Protection, November 23, 1857) as the
exposed individual: the avarege daily
consumption of freshwater and
estuarine fish and shellfish products
equal to 8.5 grams/day: and the average
ingestion of two liters/day of water -
(Drinking Water and Health. National
Academy of Sclencas. Natioaal
Research Council. 1977). Criteria based
on thess assumptions are estimated to
be protective of an aduit male who
ox:cd?mn average exposure
conditions.

Two basic methods were used to
formulate bealth criteria, depending on
whether the prominent advarse effect
was cancsr or ofber toxic X
manifestations. The following sections
detail these methods.

Carcioogens

Extrapolation of cancer responses
from high to low doses and subsequent
risk estimation from animal data is
performed using a linearized multi-stage
model This procedure is flexible enough
to fit all monotonically-increasing dose
response data, since it incorporates
severa! adjustable parameters. The
multi-stage modél is a linear non-
threshold model as was the “one-hit"
model originally used in the proposed
criteria documents. The linearized multi-
stage model and its characteristics are
described fully in Appendix C. The
linear non-threshold concept has been
endorsed by the four agencies in the
‘Interagency Regulatory Lisison Group
and is less likely to underestimate risk
at the low doses typical of
environmental exposure than other
models that could be used. Because of
the uncertainties associsted with dose
response, animal-to-human
extrapolation and other unknown
factors. because of the use of average
exposure assumptions. and because of
the serious public health consequences
that could result if risk were
underestimated. EPA believes that it is
prudent to use conservative methods to
estimate risk in the water quality
criteria The linearized
multistage model is more systematic and
invokes fewer arbitrary assumptions
than the “one-hit” procedure previously

used.

It should be noted that extrapolation
models provide estimates of risk since a
varitey of assumptions are built into any
model. Modeis using widely differeat
assumptions may produce estimates
rang:ng over several orders of
magrn:tude S:ince there is at preser: no

way to demonstrate the scientific
validity of any model, the use of risk
extrapolation models 1s a subject of
debats in the scientific community.
However, risk extrapolation is generally

as the only tool available at
this time for estimating the magnitude of
health bazards associated with non-
threshold toxicants and has been
endorssd by numerous Federal agencies
and scientific organizations. including
EPA’s Carcinogen Assessment Group,
the National Academy of Sciences. and
the Interagency Regulatory Liaison
Group as & useful means of assessing
the risks of exposure to various

carcinogenicpollutants.
Noo-Carcinogens

Health criteria based on toxic effects
of pollutants other than carcinogenicity
are estimates of concentrations which
are not expected to produce adverse
effects in humans. They are based upon
Acceptable Diily Intake JADI) levels
and are genérally derived using no-
observed-adverse-effect-level (NOAEL).
data from animal studies although
human data are used wherever
available. The ADI is calculated using
safety factors to account for
uncertainties inherent in extrapolation
from animati to man. In accordance with
the National Research Council
recommendations (Drinkinrg Water and
Health, National Academy of Sciences.
National Research Council. 1977), safety
{actors of 10, 100, or 1,000 are used
depending on the quality and quantity of
data. In some instances extrapolations
are made from inhalation studies or
limits to approximate a human response

m ingestion using the Stokinger.
Woodward mode! (Journal of American
Water Works Association, 1958).
Calculations of criteria from ADIls are
made using the standard exposure
assumptions (2 liters of water, 8.5 grams
of edible aquatic products, and an
average body weight of 70 kg).

Dated: October 24, 1980.
Douglas M. Costle.

Administrator.

Appendix A—Summary of Water
Quality Criteria _

Acenaphthens =
Freshwater Aquatic Life

The available data for acenaphthene
indicate that acute toxicity to freshwater
aquatic !ife occurs at concentrations as
low a3 1.700 i1g/] and would occur at
lower concentrations among species
that are more seasitive than those
tested. No data are available concerning
the chronic toxicity of acenaphthene to
sensitive freshwater aquatic animals but

toxicity to freshwater algae oceur at
concsntrations as low as 520 g/l

Saltwater Aquatic Life

The available data for acensphtheae
indicate that acute and chronic toxicity
to saitwater aquatic life occur at
concantrations as low as 970 and 710

respectively. and would occur at
ower concsntrations among species
that are more sensitive than those
tested. Toxicity to algae occurs at
concentrations as low as 500 ug/lL

Human Health

Sufficient data is not available for
acanaphthene to derive a level which
would protect against the potential
toxicity of this compound. Using
available organcleptic data. for i
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 20 pg/L. It should be recognized
that organoleptic data as a basis for
establishing a water quality criteria
have limitations and have no
demonstrated relationship to potential
adverse human health effects.

Acrolein .
Freshwater Aquatic Life

The available data for acrolein
indicate that acute and chronic toxicity
to freshwater aquatic life occurs at
concentrations as low as 68 and 21 ug/l.
respectively, and would occur at lower
concentrations among species that are
more sensitive than those tested.

Saltwater Agquatic Life

The available data for acrolein
indicate that acute toxicity to saltwater
squatic life occurs at concentrations as
low as 535 ug/l and would occur at lower
concentrations among species that are
more sensitive than those tested. No
data are available concerning the
chronic toxicity of acrolein to sensitive
saltwater aquatic life.

Human Health

For the protection of human health
from the toxic properties of acrciein
ingested through water and
contaminated aquatic orgenisms. the
ambient water criterion is determined to
be 320 t‘:'/ L

For the protection of human health
from the toxic properties of acrolein
ingested through contaminated aquatic
organisms alone, the ambient water
criterion is determined to be ™80 ug/\.

Acrylonitrile
Freshwater Aceotic Life

The availavle data for acrvlcnitriie
indicate that acute toxicity 0 freshwater
aquatic Jife occurs at concentraiicns as
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Rw a8 7380 pg/! ind weald socur ot _ assumption for this chemical. However,  Antimony
lower esacer:rations among species 2er0 level may not be attainable at the Freshwater Aquatic Life
that are wire sensitive than those present tims. Therefors, the levals which '
tested. No definitive dats are aveilsble  may result in incremental increase of The available dsta for antimony
cBacerning the chronic toodeity of cancar risk over the lifetime are indicate that acute and chronic toxdcity
scrylonitrile 10 sensitive freshwater estimated at 107%, 10~ and 10~". The to freshwater aquatic life ocour at
squatic life but mortality occurs at " corresponding criteria are 71 ng/l. o711 concentrations as low as 8.000 and 1.600
concentrations as low as 2000 pg/] with ng/L. and 0071 ng/), respectivaly. If the L respectively. and would occur at
& fish species exposed foe 30 days. - above estimatas are made for concentrations among species
, . . that are more sensitive than those
Saltwater Aquotic Life consumption’df aquatic orgenisms oaly, - yogi0d T a t
xel tion of th oxicity to algee occurs a
Only one saltwater species has been :";dhlmmp “".a“'f- . concentrations as low as 810 g/l
tested with scrylonitrile and no * levelsare g/l D8 ag/land 0078 . L e
statement can be made concerning scute  28/1 respectively. Other concentrations Aquatic .
* or chromic \oxdcity. .- - representing different risk levels may be No saltwater organisms have been

" calculated by use-of the Guidelines. The

Human Health “« .. riskestimate range is prasented for
For the maximum protection of buman information purposes and does not .

health from the potential carcinogenic represent an Agency judgmaent on an

- affects due 10 cx;mlm'cf of ucrylo:luﬁc - “acceptable” risk level
through ingestion of contaminated water N L
and conlaminated aquatic ergenisms, Aldrin . ) o e
the ambient mtermmmmtlon ;:onld Freshwater Aquetic Life - -
:mﬁon lo:&h ::hmial. However,  For freshwater aquatic life the

 gero level may not be attainsble st the . concentration of- aldrin should not
present time. Therefore, the lavels which ~ #xceed 3.0 ug/] at any time. No data are
may result in incremental increase of _ available the chronic toxicity
cancer risk over the lifetime are -~ of aldrin to semsitive freshwater aquatic
uunawdano".m".mdm'f.,{h R TV
comresponding criteria are 58 ug/l. 0S8 .
pg/l and 008 g/, respectively. f the Sclbg?_urdamafbfe_ . o
sbove estimates are made for. © . Forsaltwatersquaticlifethe . . _
consumption of aquatic orgsnisms only, - concentration of aldrin should not

excluding consumption of water, the = -
levels are 8.5 ug/l, .85 pg/L and 085 ug/-
L respectively. Other concentrations

calculated by use of the Guidelines. The
risk sstimate range is presented for -
information purposes and does not
represent gn Agency judgment o an
“accepiable” risk Jevel e
Dieldrin - ". 4+ - = R
Freshwater AquaticLife ~.. * - .-
For dieldrin the criterion to protect

- @t -

- .
TS
-

the Guidelines is 0.0018 ug/l as a 24-
hour average and the concentration
should not exceed 2.5 ygll at any time.
Soltwater AgoaticLife . " -
For dieldrin the criterion to protect’
saltweter aquatic life as derived using *
the Guidelines is 0.0019 pg/las a 24- . -
hour average and the concentration -
should not exceed 0.71 g/l ot any time.

Human Heclth ) .
For the maximum protection of human

heaith from the potential carcinogenic
sfiects due to exposure of dieldrin _

through ingestion of contsminated water -

snd contaminated aquatic organisma,
the ambient water concentration should
be zero besed on the non-threshold

exceed 1.3 ug/l at any time. No data are
available concerning the chronic toxicity

~ Al

- .of aldrin to sensitive saltwater r4ualic.
" representing different risk levels may be . RIS

life. ~ ;
- For the maximum protection of buman
health from the potential carcinogenic

>

" " affects due to exposurs of aldrin through

" -ingestion of contaminated water and-

. contaminated aqustic organisms, the . .
ambient water cancentration should be -

“zero based on the pon-threshald .
assumption for this chemical. However,

*frésh water aquatic life 'as derived nalng  2ero level may not be attainable at the lower concentrations among species
" present time. Therefore, the levels which

may resclt in incremental increase of -
cancer risk over the lifetime are

-, estimated 8t 107% 207%, and 107". The

* corres, criteris are .74 ng/1, 024

-..ng/1, and 0074 ng/1, respectively. Wthe . 11umon Health

abovs sstimalas are made for .

-consumption of aguatic organisms only,
excluding consumption of water, the
Jevels are 79 ng/1. 079 ng/1, and 0079
ng/1, respectively. Other concentrations
respresenting different rizk levels may
be calculated by use of the Guidelines.

. The risk estimate range is presanted for
information purposss and does not

_ Teprasent an Agency juodgmect on an
“acceptable™ risk level

-

M-20
P IR I T L A ST G
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. acute or chronic toxicity.

" occur at concentrations as low as 40 ug/

. aguatic life occurs st concentrations as

~
....

adequately tested with antimony, and
DO statement can be made concerning

Human Health

. For ﬁtlhc protection of hn:‘un bealth
from the toxic propertias antimony
. ingested through waler and -
- contaminated aquatic organisma. the
ambient water crilerion is determined to
be 148 ug/L
For the protsction of human health
from the toxic properties of antimony
" ingested through contaminated aquatic
organisms alone, the ambient water
criterion is determined to be 45.000 ug/l.

Freshwuter Aquotic Life
For freshwater aquatic life the
concentration of total recoverable
trivalent inorganic ansenic should not
exceed 440 ug/] at any time. Short-term -
" effects on embryos and larvae of aquatic -
veriebrate species bave been shownto

Saltwatcdquam:' Life
The availsble data for total

recoverable trivalent inarganic arsenic
indicate that acute toxicity to saltwater
low as 508 g/ and would occur at
that are more sensitive than those
tested. No data are svailable conzerning -
the chronic toxicity of trivalent y

inorganic arsenic to sensitive saltwater
aquatic life.

" For the maximum prolection of humar
health from the potential carcinogenic
elfects due to exposure of arsenic .
through ingestion of contaminaied wate: .
and coblaminsted squatic organisms. '
the ambient water concentration should -
be zero based an the non-threshold
assumption for this chemical. However.
zero level may not be attainable at the
present time. Therefore. the levels whic!
may result in incremental increase of
capcer risk over the lifetime are

NN e
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. estimated at 10°% 10"% and 10~7, The

S3epenire

chrenic —~— s . «, present Ume. Therefors. the levels which
acute or h:ddty. o }. " may result In incremental increase of
Saltwater Aquatic Life ” ™ 27" 7 cancer risk over the lifetime are -
No saltwater m‘w h“. bm estimated at 10°% 10", and 10°". ﬂu

ral ‘corresponding criteria are 6.5
tested with any asbestiform mineral and _ pg/L and 008 ug/l. mp.cmﬁ If the

22.’.‘.‘1‘:"3?&.‘:1”&2&‘3‘ - 7. .. -above u&.@:’?m:-do or oty
.. el _’_-mp n lqucrnnimo Y.
Human Health : .- ¥ o consumption 21 water, the -

. excluding
For the maximum oﬂ:mn h\mhmm;aﬂl.m“ll.md&.onl

ptokecaon
- health from the potential carcinogenic . "L respectively. Othef concentrations

effects due 10 exposurs of asbestos - . .representing different risk Jevels may be
through ingestion of contaminatéd water~ calculated by use of the Guidelines. The .
and contaminated aquatic organisms, . risk estimate range is-presented for - °
the ambient water concentration should -~ information purposes and does.not

be zero based on the nen-threshold:© 7 represent an Agency lndmnt on an
assumpton for this chemical. However, _ leceptable risk level. _ -
zero level may not be attainable at the m e - 7.
present time. Therefore, the levels which - .

may result in incremental increase of

cancer risk over the lifetime are <" % gl h s data for benzidine

hdiau that acuts toxicity to freshwatex
“aquatic Jife occurs st concentrations as”
‘low a3 2.500 g/l and would occur at
lower concentrations among speciey.

g criteria are 300.000 o
nm?uo.ono fibers/1. ma 3.000 nbml
1. respectively. Cther concentrations

representing different risk levels may &
calculated by use of the Guidelines. ‘l'he .- lested. No data are svailsble concerning
risk estimate range is presented for _. <" the chronic toxicity of benzidine to - -
Wmmm‘;::::: :::n ~ ~-. sansitive freshwater lq\um: life. - °
bl L SalerAquaﬂcbfc . . S Ve

accc;mblo mklcn!. s .
Benzene N SR L "!\oulmmommmnlunbem

'q .
-~ e e t
thmﬁqmcu[. F = - tested with benzidine and no statemen

The available dats for bcmnc :
indicate thst acute toxicity to hnhvcter
squatic life occurs at concentrationsas -
low as 5.300 ug/1 and would occur at .
lower concentrations among species
that are more sensitive than those -~
‘tesied. No data are avsilable concerning
the chronic toxicity of benzese to . -
sensitive freshwater aquatic life.

Sallmmr AquoticLife T TU.TC

The available dats for benzene
indicate that acute toxicity 10 saltwater
aquatic [ife occurs st concentrauons as

m bx’d', ". &p ) .f“._“__ -
Mmm}fcdm Tea LR e
* For'the mxlmum prolectlon ofhuman .

health from the potential carcinogenic
~effects due 10 exposure of benzidine
through ingestion of contaminsted water
- and contaminated aquatic orgarisms,

. the ambient water concentration should
-be zero based on the non-threshold
assumption [or this chemical. However.
zero [evel may not be attainable at the
present lime. Therefore, the levels which
may result in incremental increase of

M-21

‘.pn e T,

FmbwtcrAquch t.:fc Lo =t
- . the ambient water concentration should

+ that sre more sensitive than those e

RS .-, can be made eonccrn.ingacuu and -~ .
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estimated at 10°%, 104 and 10~% The' Jow a8 5.100 ug/1 and would occur at cancer risk over the lifetime are  _
hgcimum:zun.z.z lower concantrations among species estimated 8t107%, 10"% and 10~'. The
and 22 ng/l, respectively. If the that are mors sensitive-than those .~ corres crileris are 1.2 ng/1. 12
ve estimaiss are mads for tested. No dcﬁnim c::ﬂdnuma\:‘ﬂlble :gﬁl. and d::la gll. mpocdd. ‘vely If the
myﬁndmﬁem concerning-the © toxicity . ve 88 are mads for .
excluding consumption dmm.lh?!' benzane to sensitive saltwater aquatic - * consumption of aquatic organisms only,
Jovels are 173 17.5 ng/L end 1.75 life, but adverse allecta occurat - - excluding consumption of walter, the
ull.mpecn . Other coacantrations mm&wnh‘vumu[lmth- levels are 5.9 ng/1, 53 ng/3. and .08 ng/
: differant risk lsvels may be sk species cxpondfonal days. ;- 1. respectively. Other concentrations .
cnlcuhml md&o&ddd!m‘nw HumHnM umn ting different risk levels may be
risk estimals sange is presented for - . . udbymonbccmlolinu.'nu
information purposes and does not = - Pw&cmmucaouo!hm . risk estimate range is presented for
represant an Agency judgmentonen . wﬁ&w&cmﬂdwdnogmlc information purposes and does not
"mpbblo'dlkhnl. R r;*dfldsdncbcxpomol represent Agnq]udpcntonm
S e T ‘-3' Bk whgnunnotmhnhnhdmur “sccaptable” risk lavel
Asbestos v RN -.‘:.~ and contaminsted aquatic organisms, Beryllium o )
lelmmﬁcm ' - the ambient water concentration should AR ~
No fresbwater orgasisms have been bcmbm‘:'o&t:o non-&;ih:ld FtuhwtcrAqucu‘chc ’ -
tiform minersl and  83oumption cheml wevar, The available data for beryllium -
:ﬁmm ~ -+ zerolevel may not be sttainable st the .- indicate that acate and chronic toxicity

to freshwater aquatic life occurs at

- concentrations as low as 130 and 5.3 ug/ <
L respectively, and would occur atlower -
concentrations among species that ere -
more-sensitive than those tested.

. Hardness has & substantial effect on

scute toxicity.
Sait water Aquatic Llf! -
The limited saltwater date blu

.. available for beryllium does not permit , '

any statement concarning :cute or
chronic toxicity. - . -

. )
s, “e e 2

- Human Hcaldt o .

-For the maximum protection of buman
hulth froro the potential carcinogenic

. effects due to exposure of beryllium

through ingestion of- contaminated water
and contaminated aquatic organisms,

bé¢ zero based on the non-threshold -
- assumption for this chemical. However.

= . zero level may not be attainahle st the
: present time. Therefors, the levels which

may result in incremental increase of
cancer risk over the lifetime are
estimated at 107% 10~ and 10~’. The
cotresponding criteria sre 37 ng/). 3.7
. ‘ng/l, and .37 ng/L respectively. If the
- above estimates ate made for .
. congumption of aquatic orgunisms only,
excluding consumption of water. the
levels are 641 ng/1, 64.1 ng/l. and 6.41
ng/L respectively. Other concentrations

« - representing different risk levels may be

calculatad by use of the Guidelines. The _
. risk sstituste range is presented for
" information purposes snd does not

. represent an Agency judgment on an

“acceptable” riak Jeve).
Cadmium = - - -
Freshwoter Aquatic Life

For total recoverable cadmium the
criterion (in ug/l) to protect freshwater
aquatic life as derived using the
Guidelines is the numerical value given

| CEIORARRA S T W
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by /v el =008 o 3 2¢-hour the non-threshold assumption for this concentrations as low as 250 ug/l end
e and the concentration (in chemical. Howaver, zero level may not would occur at lower concentrstions
. pot exceed the numerical value be attainable at the present time. - mmduhlmmwﬁn
given by ofF® Salustaemii=0 %0 g . ‘Therefore, the levels which may resultin  than tested. No dats are svailable
time. For example. @ hardnesses of 50, incremental increass of cancer risk over  concsming the chronic toxicity of the

more toxic of the chlorinated benzenes

100, and 200 mg/l as CaCOs the criteria the lifetime are estimated 82 107", 307,

aquatic organisms the ambient water
concentrstion should be zero based on

benzenes indicate tha! acute loxicity to
fresbwater aquatic life occurs at

-

M-22 .

Using the present guidslines, a
satisfactory criterion cannot be derived

are 0.012, 0.025, and 0.051 pg/l. . and 107", The criteria are 10 sansitive freshwatsr aquatic life but
respectively, and the conceatration . 4.0ug/l 40 04 pg/L i —"taxicity occurs st concentrations as low :
total recoversbls cadmium should not - respectively. If the abovs estimstes are  us 80 ug/l for & fish species exposed for
moduunduudlmp«;ﬁnly. mads for consumption of aquatic ‘78days. - "
- at any time. ‘ . .  ocrgenisms caly, excluding consumption ¢ 0rer 4 tic Life %
Saltwater Aquotic Life = - " T ot of watez, the Jevels are 86.4 ug/l. 6.94 qua - N
' ‘pg/L, and 80 pg/l respectively. Other The available data for chlorinated &
_ For total recoversble cadmium the - concentrations represanting different . benzenes indicate that acute and
* exfterion to protect saltwster aquatic life  risk levels may be calculsted by use of chronic toxicity jo saltwater aquatic life |
e g ey e Culdelines The ok sotmele Thad® 24123 sl respecively, and would
as a ‘ or informa Y. g
concentration should not exceed 30 ug/l1°  and does not represent an Agency occur at lowsr concentrations among :
stanytime. . - judgment on an “acceptable” risk level.  species that are more sensitive than .
Human Health s e - Chlordane =~ - - ' :“"“u- ' : .
The ambient water quality criterion Mmurmh'ct.ih' T . |
E.uama;':.m drhki;mm "~ For chiordane the criterion to protect h{lfh%m;;mmﬁm 2
standard which i3 10 pg/L Analysisof _freshwater aquatic life as derived using  ¢ffects due to exposure of
the toxic sffects data resulted in a * . the Guidslines is 0.0043 ug/1 as & 24- bexachlorobenzens through ingestion of -
calculated level which is protective of bour average and the concentration contaminated water and contaminated ‘-
buman health against the ingestion of - sbould not exceed 2.4 pg/1 stenytime.  gquatic organisms, the ambient water W
contazsinated water and contaminated | Saltwoter Aquatic Life = .7 - . e el e e
:cq:::;.:ble to the present nund::d. - For chlordane the criterion to protect * cb.c:l‘:l. However uro’lm :l! not .
For this ressan a selectiva criterion - .- ; Paltwater aquatic life as derived using be attainable at the present time. s
based on exposure solely from .- - 1be Guidelines is 0.0040 ug/l as @ 24- - Therefore, the levels which may resultin -
consumption of 6.5 grams of aquatic -,‘,‘_hm:lvmge_udthammm hmmhmmofunwyﬁskm "~
organisms was not derived. © ~- *;“.m. uld not excee _.d' 1’“”"“‘:” fime. - the Jifetime are estimated 8t 10°%,30°% ..
Carbon Tetrachloride - . =~ = - . Human Health..” ' ..7. 7.  and107".The corres . »
" Freshwoter Aquatic Life * .7 27 For the maximum protection of human "°I°Lm?g: u‘,‘l.m mcz'zdn'%f .
: : v el Lol potential carcinogenic . .
rAqualc . =1 health from the al n‘bov:ﬂ m‘ng nsp:l fV y. e
- The available date for carbon 7 effects dueto exposure of chlordane . "“o :f' .‘“ ':j" e lor ol
tetrachloride indicate that acute toxicity  through ingestion of contaminated water Wd md!:g ‘m Q“‘: c OPN:'M‘: Y.
to freshwater aquatic lifeoccurs at © - and contaminated aquatic organisms, ::"i" ;’; “KPJ:" °,L"‘ ;"-m: /
- concentrations as low as 35.200 ug/l and" the ambient water concentration should L are h ng. ng/l and 74 ng
would occur at lower concentrations __ be zero based on the non-threshold : '}!:’P::f" l{-” von of bumen bealth
among species that are more sensitive gggumption for this chemical. However, mmng:c .“d:,_w .
than those tested. No dats are available _ gerg level may not be attainableatthe o010 peopert ted 3
concerning the chronic toxicity of . ;. present time. Therefore, the levels which = mbm'“ h'“d". u&'u:"h )
carbon tetrachloride tosensitive  * . ' may result in incremental increase of — laminsted aq N
fresbwater squaticllfe.  -: . | . " cancerrisk overthe Mfetime are - m'mm:"“ ::' u:.bient water criterion
Soltwater Aquatic Life "~ .. -7 "ﬂﬂ:;;‘;‘ m":i':g“.‘- :’:‘u“;-,?:, ™ For the mu‘:uons:f';:'u,;n health X
| Dieiaeduiloreuton - o gl repecivey ke o Seiemnasliats, |
"'::] iy %‘tlg.{ oy t ' above estimates are made for . -‘coptaminated 8 ult.ic'o snisms alone, ..
‘o “‘"‘;’ aqus l: e m‘ n i d- consumption of aquatic organisms only, ' 1o ambient w“q" criler?on is Y
‘“:d“d““ ons ::w W ae tn:' 8¢, excluding consumption of water, the - determined to be 48 pg/l. g
o specs “th e" more ?:' - -Jevels are4.8ng/L 48 ng/L and 048 ng/ For the mucﬁn:?hmn health ~
* that Ghous tosted. No data are available L respectively. Other conceatrations from the taxic properties of
concarning the chronic toxidlly of - < - representiog dillerent risk levels may b¢  pentachlorobenzene ingested throngh o
carbon tetrachloride to uuit?n- e o m‘?‘h ::.r.’ el °‘“‘h‘ Gddt:?‘”' The  water and contaminated aquatic ~
saltwateraquatic life. ~\7~ ® w2 O i provh ""'” m n:: . organisms, the ambient water criterion -,
S AR L orination parpos 5 fs determined to be 74 ug/l.
Human Health g represent an Agency judgment on an For the protection of buman health
For the maximum protection of buman  ~8cceptable "‘k level. from the toxic properties of
h.atlth l;mn the potenualdcndnogenlc .._ Chlorioated Benzanes . pentachiorobenzene ingested through
cecs o extoums o bon " e Aqatic e | el s s .
contaminated water and contaminate ¢ available data fot chiorinate etermined to be 85 ug/l. R
ted d d The available data fof chl d d pe 3
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" ot this time due to the insufficiency in . chemical. However, zero level maynot ~ and 10°*. The corresponding criteria are
.&:E:llhbhd.hhtmm.n be attainable at the present tima. © 1.7 pg/L A7 ug/l. and 017 pgfl -
* - Por comparison two Therefors. the levels which may resuitin  respectively. If the sbove estimates are
approaches were toderive - - ° incremental increase of cancer risk over  mads for consumption of aquatic
criterion levels for monochiorobenzene. - the lifetime are estimated at 107, 107 organisms only, excluding consumption
" Based oa available toxicity data. for the  and 10°°. The corresponding criteria are  of water. the levels are 107 ug/l. 107

of public bealth. the derived 8.4 ug/l. 54 pg/L and .00¢ ug/L - pg/L and 1.07 ug/L respectively. Other °

. mhmnllum.nﬂabh. -+ " respectively. If the above estimates are - concantrations representing different
erganol data. for controlling * - ©°  made for consumption of aquatic * - risk levels may be calculated by use of
.u:m‘mummmnqw'v consumption  the Guidelines. The risk estimate range

re/d Mdhnaﬁnd&it _ . pa/L and 243 ug/l respectively. Other - and does not represent an Agency
ounglopuc dataasabesisfor " .. concantrations representing different .° judgment on an “acceptable” risk level.
establishing a water qualily criteria’ ™" - risk levels may be calculated by use of For the maximum protection of buman

T tions and haveno . “73- the Guidelines. The risk estimate range _ health from the potential carcinogenic
'Mndnl?w wmw"fhmhd@rhfmdmm_ effects due to exposure of bexa-
_udnnohmhdlhe;m . %7 end does not - chlorosthane through tion of

. 1.7 =) jedgment oo au "scceptable” risklevel  contaminated water and contaminated
Chlorinsted-Ethanes  “." '- “327 - For the protection of humanhealth aquatic organiems. the amblent water
Freshwater Aquatic Life = =3+~ from the toxic properties of 1.1.1- © - : concantrstion should be zero based on
‘ freshwater data for - - ‘ichloroéthane ingested through water the non-threshold assumption for this

m"‘“‘“f i terdatafor . gnd contaminated squatic organism, the  chemical However. zero level may not
chlorinated ¢ tethat - ambient water criterion is determined 1o be artainable at the present time.

i toxicity incresses greatly with - v be1sdmg/l .. R S the which tin
incressing chlorination, and that acute - For the protection of human health - ,""“f‘“‘l 1t '":huof ""’M"'"l
toxicity ¢ o trations a8 1ow  from the toxic properties of LLL-ti- the lifetime are estimated at 10°° 10

as 118,000 pg/1 for 1.2-dichloroethans, '~ chigroethane ingested through - = - ¢ . :
18,000 g/l for two trichloroethanes, ° 7 contaminated aguatic organisms alone, w i;l::./t and .19 fﬂ teria are
9.320 ug/1 for two tetrachlorosthanes. °. . the ambient waler criterionis = " respectively. If the above estimates are

7240 pg/l for pentachlorosthane, and | determinedtobe103g/L .. - - - -
980 ug/1 for hexachlorosthane. Chronic - | For the maximum protection of buman ::;d.:iform'enmmpdondnquuc

" toxicity occurs at concentrations as low - feaith from the potential carcinogenic - only, excluding consumption
;820,000 ug/1 for 1,2-dichloroethane, * - effects due to of112- . .- - mim%mx&gﬂuc
8.400 sg/1 for 1.1.2-trichloroethane, 2400 °* irickloroethane through mgestion of = Other

PO e 10 ot e e | e SIS,

w8/l for pentachloroethane, and 540 g/t ~ aquatic orgenisms, the ambient water '~ [k Jevels may be calcx y
for bexachloroethane. Acute and' - * *5::7- concentration should be zero based on . ot Culdelines. The risk estimate range
. chroaic toxicity would oczur at lower "3 the noo-thresbold assumption for this - - ' Presented for information purposes

.- e e

oy 0 d does not represent an Agency
concentrations among species that are -’ chemical. However, zaro level may not “,u dgment » -
. more sensitive than those lgs.tted.._._ .. =% beattainable at the present time.. * - - Using n:n ;,:':m plable” risk level

LA e Fee 2 s
Saltwater Aquatic Life. =~ "~ . .. :: mﬁl hl levels which may resultin g 70 crory criterion cannot be derived

S increase of cancer risk over : :

& The available saltwater data for ; -7 ¢ the lifetime are estimated a1 10°% 10" :!:Mhd‘:.”a'm"’ in
1 chiorinated ethanes indicate that - _:°” and 10~7 The corresponding criteria are e available dats .
¢ toxicity increases greatly with - 00 g/l, B g/l and 08 R m"Umm"m( .
r chlorination and thatacate = juspectivaly. If the sbove estimates‘are - , 08, = PO ol
N toxicity to fish and invertsbrate speciss ~ mgde for consushption of aquatic =~ - “mmmm”hm d.m.h

occurs at concentrations as low as * ;7" arganisms caly, excluding cOnsSUmPYON - 1. available date for uw.m. .
4+ 11%000 ug/l for 12-dickloroethans, ~ " of watar, the levels are 418 ug/L 618 - Goslomnbe anta for L.
- 31.200 pg/1 for 1.1.1-trichloroethane, »°~ - ugfl, and 4.18 ug/l respectively. Other Using the present lines. &
| 9.020 for 1.1.2.2-tetrachlorosthane. = -3 concentretions representing different g satist ’a'i.ggﬂ guide e erived
1 390 ug/| for pentachloroethane: and 940 - _risk levels may be calculated byuseof - 0 m:md w"‘: :’:"ﬂmﬁn M
¢  -mg/lfor hexachloroethans. Chronic +':» <”the Guidalinies. The risk estimaterange o "9 o8 2ts © 2 cy in
. taxicity occurs at concentrations as Jow ™ is presented for information purposes lt:n. pey f11.3.2-
1 as 281 ug/l for pentachloroethane. Acute ' and does not represent an Agency - .- v mﬂhl:;twd. .
¢ - and chronic toxicity would occur at. - * . judgment on an “acceptable” risk level . u:}n' W‘.mi lim&. o arived
» lower concentrations among species™ ™ . - For the maximum peotection of buman m:;:?::. hm"“’m" i‘:
£ that are more sensitive than those ™' ° bealth from the potential carcinogenic o Jus to & ufficiency
v tested. C oo n YT W Ty STEIRZ gffects dus 10 exposure of 1.1.2.2-tstre- ::dhb ta for ~ .
S Human Heaith > 577 523 chlorosthans through Ingestionof . * . Peotachoroethane. :

Por the g 3;‘-5‘" b cwhnimu ted wm:;‘nd e:mu‘nmﬂ * Chlorinated Naphthaleoes
) 'or the maximum protection of buman . aquatic orgsnismas, the.ambient water - .
7 - bealth from the potential carcinogenic - ' concentration should be zero based on_ Freshwoater Aquatic Life

i effects due o exposure of 1.2-d)- - . ~- thé non-threshold assumption forthis - The available data for chlorinated
" - chlorosthane through ingestion of -~ - ~ " chemical. Howevar, 2ero level may oot nsphtbalenes indicate that acute
% contaminated water and contamineted - be sttainable at the present time. toxicity to freshwater aquatic life occurs

squatic organisms, the ambient water °  Thersfore, the levels which may result in  at concentrations as low as 1.800 ug/1
concentration should be zero based ou * ' jncremental Increase of cancer risk over  and would occur at lowsr )
the non-thréshold assumption for this " - thc liletime are estimated st 107% 10°°, - concentrations among species that are

M-23

organisms only, excluding e
ambient wataer, the estimated level is 20 - of water, the levels are 2430 ug/L 243 s presented for information purposes -

-

- '_.v.._—

.y -
-

LRI iz

RN
)

I e SR A
NN

A v, e, "y
et

‘e,

Py o

AR A




Foderal Register / Vol. 45, No. 231 / Fridey. November 28. 1880 / Notices 79329
—— —
mors sensitive than those tested. No demonstrated relationship to potential _  level which would protect against the °
data are available concerning the sdverse human health elfects. tia) toxicity of this com
chroaic toxicity of chlorinated : Sufficient dats is not available for4- ©  Using available organoleptic data. for
napbthalenes to sensitive freshwater monochloropbenol to derive a level controlling undesirable tasie and odor .
aquatic life. . .- ~ .- which would protect against the guality of ambiant water, the estimated
. ... . - "o potential toxicity of this compound. level is 3 ug/L 1t should be
Saltwater AquaticLife . " - " "mlu available organoleptic data, for * *_ that organoleptic dats as a basis for
" *The available data for chlarinated con undesirable taste and odor establishing & water quality criteria
- sapthalenes indicate that scute toxicity  guality of ambieat water, the estimated  bave limitations and bsve no -
. o saltwater aquatic I occurs st --- . level 13 01 pg/L It should be demonstrated relationship to potential

-

«

e - . - ¢ . demonstrated relationship to potential
. ﬂulggv'uurdqutic uf‘- ‘ “. . .= sdverse human hesith effects. ' - bealth from the potential carcinogenic
The available freshwater data for "~ - ““gufficient data is oot available for 25  effects due to of 246
chlorinated phenols indicate that " " .gichlorophenol to derive a Jovel which - trichlorophencl ingestion of
- taxicity generally increases with ° . ._."‘yyould protect against the potentisl * contaminated water and contaminated
increasing chlorination, and thatacute - y5uicity of this. Using - - aquatic organisms, the ambient water
toxicity occurs at concentrations as Jow _gygiighle organclepticdata. for - °  “concentration should be zero based on
as 30 pug/1 for 4-chloro-S-methylphenol to - controlling undesirable taste and odor.  the non-thresbold assumption for this.
~ greater than 500,000 ug/] for other .. guglity of ambient water, the estimated . chemical However. zero level may not
-compounds. Chronic toxicity‘occurs at -~ Jevel is .5 ug/L It ghould be recognized - be attainablé at the present time.
concentrations as low as 970 jig/1 for that organclepticdsta asa basis for ' Therefore, the levels which may result in
2.4.8-trichlorophenol. Acute and chronic.  establishing a water quality criteris incremental increase of cancer risk over
toxicity would occur atlower  : -7, have limitstions and Bive a0 - the lifetime are estimated st 107% 10"¢,
concentrations among species that are. . demonstrated relationship to potential and 10~". The corresponding criteria are
more sensitive than those tested. . - - gdverse buman health effects. N 12 ug/L 12 pg/l, and a2 pg/l
Saltwater Aquatic Life **< ¢ ¥5za: 7o~ Sufficient data is not available for 2.6- * “respectively. If the above estimates are
The oy thbkul m“; d;tn l:r = 7 - dichlorephenal to m a2 level uv:lhich - made for mm.itéau of aquatic
- ave vale F . . would protect against dten - anisms . ] consumption
«chlorinated phenols indicate that . | . ."M,dty’:;thh $ ’Gm SN o cnly. ding P

~

 Chlorinated Phaols - ;+:.+"

concantrations as low as 7.5 pg/1 and

would occur at lower concentrations - establishing 8 watsr quality criteris
species that are more sensitive bave limitations and baveno . -~

mumud.ﬂodaumauﬂnm  demonstrated selati to potential
concerning the chronic toxicity of . . —. advarse human health . 7
chlorinated naphthalenes to sensitive - Sufficient data is not available for 2.3-
saltwater aquatic life. .0y ' bdcﬂv&lhvelu\:lhhh,
HumonHealth . ... .= " le:steonpmd.Udng

Using the present guidalines.a . ~ . svailable organcleptic data, for :
B e caoty - . - gualiy of cmbieat watet the sotisted

¢ due to In . - "

the availa vevi - Jevel is 04 pg/L It should be

the available data for chlorinated
paptbalenes. . . -

- e ey,
T 0l

cJN e

toxicity generally increases with - .=° .:
increasing chiorination and that acute
toxicity occurs at concentrations as low
as 440 pg/l for 2.3.5.6-tetrachlorophenol .
and 29,700 g/} for 4-chlorophenol. .. -
Acute toxicity would occur at lower
concentrations among species that are
"more sensitive than those tested. No .-
dats are available concerning the -. ... -

Human Health

Safficient data is not svailable for 8- -

. monochloropbenol to derive a level - -
which would protect againstthe |
potential toxicity of this compound. - -
Using evailable organoleptic data, for
controlling undesirable taste and odor
guality of ambient water, the estimated
Jevel is 0.1 ug/l )t should be recognized
that organoleptic data as & basis for

_establishing & water quality criteria
bave Limitstions and haveno .’

to sensitive saltwater squaticlife. . .
CTAT e .

&, .

. establishing

. ' thet organocleptic data as s basis lor

have limitations and baveno - -

- available organoleptic data, for - -

.-~ confrolling undesirable taste and odor
. quality of ambient water, the estimated

levsl is 2 pug/L 1t should be recognized
- that organoleptic data as a basis for
a water quality criteria
_have limitations and bave no
demonstrated relationship to potential
° sdverse human health effects. !

. dichlorophenol to derive a level which
" would protect against the potentia) -

= spnie LATS - F oxicity.of this compound. Using =~ _ - -

avallable organcleptic data, for "._
. controlling undesirable taste and odor
quality of ambient water, the estimated
Jevelis 8 ug/L It should be recognized
that organoleptic data as a basis for
establishing a water quality criteria
* have limitations and have no ’
demonstrated relationship to potential
adverse human health effects. )
Sufficient data is not available for
2,3.4.6-tetrachlorophenol to derive 2

M-24

. undesira
ambient water, the estimated level is 1.0

ad;mohmubodﬁ ects. . .
- For comparison two
approaches were m\n

criterion levels for 2.4.5-trichlorophenol.
Based on available toxicity data, for the

‘makn of public health, the derived

is 2.8 mg/L Using available

tic data, for controlling
taste and odor quality of
p13/1 1t should be that
organoleptic data as a basis for

~ establishing a water quality crileria

.- s . - :that organoleptic data as a-basis . -~ bawve limitations and have no .
- .establishing & water quality criteria

demonstrated relaticnship to potential

- adverse buman health effects.
For the maximum protection of human

of watar, the levels are 38 ug/l, 3.8 g/l
"and 36 pg/l, respectively. Other -

. concentrations representing different °
tisk Jevels may be calculated by use of _

the Guidelines. The risk estimate range
.- is presented for information purposes
and does not represent an Agency

" . judgment on an “acceptable” risk Jevel.

Using availeble organoleptic data. for
-- controlling undesirable taste and odor

- chronic loxicity of chlorinsted phenols - - - Sufficient data is not available for 3.4- ' quality of ambient water, the estimated

level is 2 ug/L 1t should be recognized
that organoleptic data as a basis for
establishing a waler quality criterion
bave limitations and bave no
demonstrated relstionship to potentic}l

" adverse human health effects.

Sufficient data is not available for 2-

methyl<4-chloropheno! to derive a level

- which would protect against any
potential toxicity of this compound.
Using available organoleptic data. for
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 1800 ug/1. It shouid be
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neopmdduta'uolqﬂddahul “If the above estimates sre mads for -~ Saltwotsr Aguatic Life .
basis for establishing a water quality -  consumption of aquatic organisms only, The data base for seltwater ols
Somerat hk:: m:umm n:dmhn gal ﬁ:ﬂu mt%mm‘:’u limited 10 ons test and no statement can
35':.?.'?.:-.. health oﬂ':cu. og/L f::;'cﬂv.ly Otber concentretions 'made concerning acuts or chroaic

Sufficient data is Dot avallable for - representing different risk levels may be  '0%C!Y: - T -
-;:3me to derive a laval ;‘f"m by use oth the cme:::-'u The Human Health _ -
o toxict! Ny pound o,:. terange ls presented for - | . por thg maximum pmm:ﬂonolbunn
(f) u‘,‘.m{." “M:;u: data, for - information purposes and doesnot - . poLi) from the potential nic
ot ble tasts and odor ".’;:;". et ::"mk“mu judgmentonan - gpfects due to exposure of chioroform
:::u of ambient water, the estimated - vel through ingestion of contaminated water
m?-'mmnm'ldu L. Forthe mmmmﬂnofm and contaminated aquatic organisms.
that ucdlilu." .'-hllthﬁnnﬂnmud - the ambient water concantration should -
basts for establishing a water quality - - - SiIbcts due to ofbia(2- ":..: . bezaro based on the non-threshold
criterion have limftations and bave no - . ; chlorosthyl) ether ingsstion of assumption for this chemical. However,
demonstrated relationship tor "M . . contaminsted water contaminagted zero level ihay pot be attainable at the
adverse human health ’° . aquatic prganisms, the ambient water ‘present time. Therefors, the levels which
Suﬁduldtuhnounnnbhbﬂ- coacantration should be zero basedon-  may result in incremental increase of
mtbyl-&dhmphnnlhm.hvd the non-threshold assumption for this cancer risk over the lifetime are
which would protact against the - chemical However, zero level maynot  estimated at 107" 10~ and 10~%. The
muwgydumm "s. be attainable at the present ime. = .- correspanding criteris are 1.90 ug/l .19
gm available organoleptic data, for - : “Therefore, the levels which may result n #g/L and 019 g/l respectively. If the
controlling undesirable R:tu and odor lnmcnul increass of risk over- above estimates are meds for
quality of ambient water. the nﬂmm] “the lifetime are estimated 8t 107% 10" - consumption of squatic organisms only.

' level is 20 ug/L It shonld.bo recognized - -and 10~". The corresponding criteria are _ excluding consumption of water, the

. that organoleptic data as s basia far  ° 3 ug/L 03 pg/l. and 003 pg/l-- -~  levels are 157 ug/L 157 pg/L and 1.57

- wstablishing & water quality criterion ..~ respectively. If the above estimates are ~ ug/L respectively. Other concentrstions

. have limitations and bave o . i.;wmul’udndlnsmpuon
: - of watar, the levels are 13.8 pug/l,

: . s ~-...'f pg/L and 138 ug/l, respectively. Other .

° demonstrated relatioaship to pobnthl
sdverse human hulth cﬂects.

~ Chloroalkyl mcu
}'mbwmrAthc L:fc . _" A
* “The available dats for ch!mnlkyl

-+ "_ sthers indicate that scute toxicity to -

freshwater aquatic life occurs at - -
.concentrations as low as 238,000 pgl'l
.and would occur at lowér, - :
‘concentrations among species thatare .
more sensitive than those tested. No "+
definitive data are available conceriiing
. tha chronic toxicity of chloroalkyl nhm
to sensifive freshwater .quﬂc lih. 3
Salﬁmtchuobcl.i/o e P _;
No saltwater organisms have been -
tested with any chloroalky! ether and l‘o

mdchmﬂuuid!y S ;_"
* Huinon Health = - % .'-_-., N

Forthom:dmmpnheﬂanofhmn

: bnlthhnthcpotmﬂalu:dnogﬂe
effects due to exposure of bis- ,
(mmmymmwmum 7

contaminated aguatic organisms, the
_ambient water concentration should be -
~ 2870 based on the non-threshold e
sssumption for this chemical However,
zero level may not be attainable at the
present time. Thersfore, the levels which -
may result in incremental increass of
cancer risk over the lifetime are
estimated 2t 10°%,10°% and 10°". The ~
corresponding criteria are .038 ng/L
0038 ng/L. snd .00038 ng/l, respectively.

I- FS .._- Bl
\b

made for consumption of aquatic = .
136

concantrations representing different

dnklwdsmybccllculnbdbymof -

. the Guidellnes. The risk estirmate range

- is presented for information purposes

- and does not repreient an Agency

}udsment on an “scceptable” risk level
-Foe the protection of human health

Emnthetoxicpropeﬂinofbu(& .o

* chloroisopropyl) ether ingested throagh

water and contaminated aquatic-

organisms, the ambfent water u-n:non :

.. s determined to be 347 pg/L .

g3 -~~rornumum of buman bealth

from the toxic properties of bis (2- \_

*- chloroisopropyl) ether ingested through
contaminated aquatic mmhm alone, -°

~ statement can be made enacemlng scute < the ambient water criterionis . | -
if'.'deurminedtobtc.ungll. ~

.Chhdom R LR

I

huhww:lqucucwc . I o

'l‘ln available dats for cholonlom
Indlan that acnte toxicity to freshwater

*.3-,~squatic ltfe occury at concentrations as

low,psm“n. and would occur at
lower concentrations among species
" that are more sensitive than the three
tested species. Twenty-seven-day LCSO
- walues indicate that chronic toxicity
‘occurs st concentrations ¢s low as 1.240
pg/L and conld occur at lower -
_concentrations among species or other
life stages that are more sensitive than -
the earliest life cycle stage of the
rainbow trout. '

M=-25

representing dm'ercnl risk levels may be
calculated by use of the Cuidelines. The
risk estimats range is presented for .
information purposes and does not

represent an Agency judgment on an
“accepiabls” risk lcvel. .

z-c&bropbcnol '
Fusla water Aquahc Life

‘l'ho availabe data for 2-chlorophenol
. indicaje that acute toxicity to freshwater
aquatic life occurs at concentrations as
low es 4.380 ng/1 and would occur at
lower concentrstions among species
that are more sensitive that thoss tested.
.-No definitive data are available
_ conceming the chronic toxicity of 2-

enol to sensitive freshwater

e,

squatic life but flavor impairment occurs -

in one species of fish at concentrations

a3 low as 2.000 pug/L S

L —SalmtcrAquaucufa

No saltwster orgamisms bave been
tested with 2-chlorophenol and no
“statement can be made concerning acute
and chronic (ouddty ..

Humen Health

- . Sufficlent dau fs not lvdhblo for z-
chiorophenol to derive a level which
would protect against the potential
toxicity of this compound. Using
available organoleptic data. for
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 0.1 ug/l. It should be recognized
that organoleptic dats as s basis for
establishing a water quality criteria
bave limitations and have no
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monstrated selationship to potential calculated value 1s comparable tp the that are more sensitive than those X
:l.lvcub.-:na bealth .;ﬂm m:::t -:’ndud.l;:ll‘l’hnumd " tested. .:
. . . ve criterion based on exposure : X
. - Chromium . .' , solely from consumption of 6.3 grams of Human Heolth . "
- . FreshwoterAquaticLife . . : aquatic organisms was not deri ‘“‘l‘h lu:‘bi::t water z:;ll’g criterion 2,
| Fortowlrecovenblebexavalent . Copper . -~ (EASRICRteie bl . W
* chromium the criterion to protect Freshwoter AquoticLife ' . ° " standard which is 200 ug/l. Analysis of *
.. freshwater squatic life as derived using : =0 - " the toxic eflects data resulted In o »
- -the Guidelines is-0.29 g/l es 8 2¢-hour _For total recoverable copper the - (10 o3 level which Is protective of  °
average and the concentration should criterion Lo protect freshwater aquatic buman health against the ingestion of s
' potexceed 21 ug/latany time. - ..  .life as derived using the Guidelines is 8.8- contaminated water and contaminated ?

: - ter squatic life the - a3 8 24-bour average and the
¢ memmdw o .nll' tration (in pg/1) should not - squatic organisms. The calculated value

- Iscomparable to the present standard. ~ Ej;
. tecoverable trivalent chromium should ~ exceed the numerical value given " : oy
- . not exceed the numerical value given by - ¢(0.94{In(hardness)}-1.23) at any time. wmnm ﬁ::m &
l - “e{1.08{In(hardness)}+3.48)" stany . For exampls, at hardnesses of 50,100, consumption of 6.5 grams of aquatic ~
, . time. For example. at hardnesses of 80, ~ - -and 200 mg/] CaCO, the concentration organisms was not derived. &
' - 100 and 200 mg/l as CaCOsthe - - of total recoverable copper should not - . -
- concentration of tota] recoverable exceed 12, 22, and 43 ng/l at any time. DDT and Metabolites .
. trivalent chromium should not exceed Saltwater Aquatic Life - - " Freshwatsr Agquotic Life
2.200, 4.700. and 8.900 ug/L respectively, : 4 T Ag i \
at any time. The available data indicate _.  For total recoverable copper the DoOT . o
that chronic toxicity to freshwater . criterion lo protect saltwater aquatic life For DDT and its metabolites the i
. aquatic life occurs at concentrations as 88 derived using the Cuidelines 18 40 cryyorion 1o protect freshwater aquatic -
low & 44 g/l and would occur atlower  pS/asa2-bowraversgeandthe " )ifo o0 derived using the Guidelines is >
concentrations among species thatare  Concentration should not exceed 23 52/l 00010 g/l as & 2¢- sverage and the ',
_“more sensitive than those tested. stanytime. . - "o oL concentration should not exceed 1.1 g/l [
Saltwoter AquaticLife -~ . . . HumenHeolth  --.. . -7 .- . etanytime. .
* ” For total ecoverable hexavalent - ~ . Sufficientdatais notavaiablefor - " TDE =~ Y
. chromium the criterion to protect ~ .  Copperio d‘“"‘m‘.l“"' which would "> The avaflable data for TDE indicate ~ .~
) ~ - saltwater aquatic life as derived using = Protect against the potential toxicity of  “¢ha( acute toxicity to freshwater aquatic &
) : ‘the Guidelines is 18 ug/l as & 24-bour .'. - Mmg-‘um available < . “ * . lify occurs at concentrations as low as -
’ -aversge and the concentration should ™[ organoleptic data. for controlling  -*- - 0.8 ug/l and would occur at lower -
- - pot exceed 1.260 g/l at any time.  _~ _ undesirable taste and odor quality of concentrations among species that are _
For total recoverable trivalent -~~~ ambient water, the estimated levelis1  pore sensitive than those tested. No -
- chromium, the availabe dats indicate - - mg/L It should be that " data are svailable conceming the =
- that acute toxicity 1o saltwatier aquatic " orgsooleptic data as a basis for chronic toxicity of TDE to sensitive o
; life occurs at concentrations as low ag  ¢stablishing a water quality criteria freshwater aquatic life. o
; 20.300 ug/l. and would occur at lower have limitations and bave no N ‘DDE ' _ Y
: ~concentrations amoung species that are, demonstrated relationship to potential - o G
- _ more sepsitive than those tested. No - . .dm _hllﬂlll health B “The available data for DDE indicate
dsta are available the : - . c'ynnklo e -0 = - 7 that acute toxicity to freshwater aquatic
chronic toxicity of trivalent o .. . @rocme o 7 L4 o - - life occurs at concentrations as low as
* ensitive saltwater aquaticlife. .-, - Fyeshwoter AquaticLife . ' <-: .. 1080 n/lu-:d would oecur ot lower
L Tl enis o . Eor free cysnide (sum of cyanide T - concsntrations among species that are
. Human Heolth -~ .2 « ""=7 250 -piucnluﬂmapt(lm’.mudu more sensitive than those tested. No -
For the protection of buman beslth ' "- CN) the criterion to protect Iresbwater data are svailable concerning the
from the toxic properties of Chromiom aquatic life as derived usingthe . - chronic toxicity of DDE to sensitive "
Il ingested through waterand - . - Guidelines is 3.5 ug/l as a 2¢-hour *-* - freshwater aquatic life. . "
-~ contaminated aquatic organisms, the * — ' gverage and the concentration should’ Saltwater Aquotic Life ‘ -
. . ;::bit u;iter'u-it‘erion is determined to  pot exceed 52 pg/l atany time. _ . - por - i vy
170"' - e '.';.. i ._;' el IO - ':. ’.“T-_ - : '. 3
" For the protection of human bealth = - Sa.lecr Aguatic Le ..oz - .+ For DDT and its metabolites the "
". from the toxic properties of Chrpnlm_n\ 7~ The available dsta for free cyanide - - cxfterion to protect saltwater aqustic life
. - '~ Iliingested through contaminated . ... (sum of cyanide pressntas HCNand .. a5 derived using the Guidelines is 0.0010
- . aquatic organisms alons, the ambient "-.< A CN~, axpressed as CN) indicate that =", ps/} as s 24-bour average and the .
2 waler criterion is determined 1o be 3433 - scule foxicily to saltwater aquatic life ' concentration should pot exceed 0.13 -
Cocmgl ot i 5 ot e . ocours at concentrations aslow 88 30 | - g/l at any tims. .
The ambient water guality criterion ™~ ug/l and would occur at lower ._ _- :
. for t6tal Chromium V1 is recommended - .concentrations among species that are TDE co
- to be identical to the existing drinking - more sensitive than those tested. f the - The available data for TDE indicate -
_water standard which is S0 ug/l. ~ -=-  acute-chronic ratio for saltwater . that acute toxicity o saltwater aquatic =
Analysis of the toxic effects dats - organisms Is similar to that for <o life occurs at concentrations as low as _
sesulted in a calculated level which fs fresbwater organisms, chronic toxicity 3.8 ug/l and would occur at lower ;\‘
protective of human health agsinst the would occur at concentrations as low 8s  concentrations amiang species that are X
ingestion of contaminated water and 2.0 ug/l for the tested species and at more sensitive than those tested. No ‘N
contaminated aquatic organisms. The *  lower concentrations among species = data are available concerning the

. : :  oM-26 3
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‘T | chronle toxicity of TDE to sensitive - through water and ebnwnlmud squatic  Soltwater Aquatic Life
oo 2 saltwatsr aquatic life. ) . :g‘:ulmc. tl:’c l:ngm‘; watercriterion - Thg gvailable data for
: . DOR Lo Por the protection of hmnn health - mma’.l:ﬂ:: indicate :,h' l.lf. oot
¢ Th availible daa for DOE ndicals - - frocs th s propesties of . - at conmentrations s low 88 22000 g,
X that acute toxicity to saltwater squatic  dichlorobenzenes (all Isomers) ingested  and would occur at lower - e
: life occurs at concentrations as low a3 contaminasted aquatic organisms  concentrations among species that are
s .14 pg/1 and would occur at lower " elons. the ambient water criterion is - itive than tl’: ted.
3 -” concentrations thetare-  determined to be "y more sensitive ose tested. No
: ensitive then wested. No. 28 mg data are available concerning the
g . { dats :,. available conceming the . ” Dichlorobenzidines . ‘chronic toxicity dichloroethylenes to
; < chronic toxicity of DDE to m.m'. Mmmr Aquatic Life : .~ sensitive saltwater aqustic life.
‘ ' saltwster aquatic Illc. P N . . Human Mealth
e CE o eTmEY e The data base avatlable for - Por the :
: N HumHnl&b . ¢ am<e. sersthi « dichlorobenzidines and freshwater < l:ul‘t'h nuﬁmmpro.tlcquunofhm
~ . Ionllo-udmmwonofbuu Grganisms is limited to one teston . - ° s:‘"h‘”""’ f“m""‘
. ' health from the potentia] carcinogenic  °, bioconcentration of 3.3 - B vl st
- "1 - qffects due to exposure ol DDT througlr ~ dichloiobenxidine and no statefientcan 11 od ylane through ingestion .
. " ingestion of contaminated water and ‘be made concerning acute or chronic contaminated water and cootaminated
¢ . contaminated aquatic organisms. the - toxicity. - aquatic organisms. the ambient water
; ambient water concentration should be SalmmA ‘ ‘1 'Li- R concsntration should be zero based on
_ gero based on the non-threshold .. 9"0 cLife . .- the non-threshold assumption for this
 assumption for this chemical. However.” *. No saltwster organisms bave bees. a"“'“l- "l"“’mf- zero level may iot
Saro level mury 0ot be aftainable st the * tested with any dichlorobenziding and attainable at the present time. :
present time. Therefore. the levels which o statement can be made coocerning * Therefore. the levels which may result { -
may result in Incremental increase of acute or chronic toxicity. ) . incremental increase of cancer risk over
mmkmmm‘mm . U N . . Lo hm‘mm..um.ted ltlﬂ" 10..
sstimated at10°%, 104 and 30-". The '~ Human Health o - l;;d 10,‘1" The eo;‘l:npgnding a!/tle.ru are
. corresponding criteria are 24 Blﬂ-m " For the maximum protection of human ug/% 033 pg/l, and .0033 g
ng/L and .0024 ng/L, respectively. If m. health from the polcml - respectively. If the above estimates are
above estimates are made for . affects due to exposure of . , made for consumption of aquatic N
. " consumption of aquatic organisms only dichlorobenzidine through lnguﬁou of.. - Organisms only, excluding consuinption -
: > exchding consumption of water. the .. - contaminated watsr and contaminated - Of Water: the lavela are 185 ug/l, 1.85
3 levals are 24 ng/\, 924 ng/L and 0024 " aquatic organisms, the amblent water . B8/L and 185 ug/L respectively. Otber
y - og/L . Other concentrations ' concentration should b zero bass gn - ; COBCERtrations representing different -
1o erent risk levels may be." - the non-threshold assumption for this risk levels may be calculated by use of
a‘i ted by use of the Guidelines. The = chemical. However. zero level may not - the Guidelines. The risk estimate range
: risk estimate range is presented for |~ - by attainable at the present time. . .. - - 8 Presented for information purposes
.. informstion purposes and does B0t " Therefore, the levels which may result i and does not represent an Agency
~ feprgsentan Agency hdsm-t ofan ™ U tncremental increase of cancer risk over ~judgment on an “acceptable” risk level
N “accepta eV ool s 1n=t s e presen elines, a
ptable” risk level . . the'lifetime are estimated at 107%,10°% Using th ¢t guidelin
o ,_ : "_'- " and 10~". The corresponding criteria are - satisfactory criterion cannot be derived
-Dld:laobw . ':‘h-: e 2 108 g/l 0103 g/l and .00103 gL, -at this time due to the insufficency in the
. Fn:hwahrAquau’cLifa e respectively. If the sbove estimates are - available dat‘n for 1.2-dichlorvethylene.
3 - The available datafor - > -_made for consumption of aquatic - -~ 2.4-Dichloropbenol
’ dichlorobenzenas indicate that acum .-~ organisms only, excluding consumption - watei Aquot Lif -
and chronic toxicity to freshwater - .- - of water. the lavels are 204 g/}, 0204 |, Fresh quatic Life
squatic life occurs at concentrations a8’ _ pg/L and .00204 ug/L respectively. -~ The available data for 2.4- )
low as 1120 and 763 xg/l, mpocﬁn!y. Other concentrations representing -dichlorophenol indicate that acute and
. and would occur st lower - - different risk levels may be calculated chronic toxicity to freshwater aguatic
‘concentrations among species lhat m .. by use of the Guidelines. The risk __- = life occurs at concentrations as low as
more sensitive than those tested. ' ‘estimate range is presented for . 2.020 and 385 ug/L. respectively. and
Soltwoter Aquatic Lfe - . information purposes and does not would occur st lower concentrations
qu Coenn ,- - . represent an Agency iﬂdmnt onan . - among species that are more sensitve
The available data for " 07 “scceptable” risk Jevel .. = that those tested. Mortality to early life
dichlorobenzenes indicats that aculs stages of one species of fish occurs at
WU-"’:"‘W mﬂu‘:‘%‘n °°°x" - Dichlorosthylenes — . .- " " . concentrations as low as 70 ug/lL
t concentrations as low as reshwatsr Aqua SRS & ]
and would occur at lower -~ * Ay ’ tar Aquatic Life R "i " - Saltwoter Aquatic Life
concentrations among species that m S The "lnlb’. datafor ‘. -Only one test bas been conducted
more sensitive than those tested. No . dichloroetbylenes indicate that acute with saltwater organisms on 2.4-
. _ data are available concerning the . . toxicity to freshwater aquatic life occurs  dichlorophenol and no statement can be
- chronic toxicity of dichlorobenzenes to 8t concentrations as low 23 11,600 43/l  made concarning acuts or chronic
- sensitive saltwater qquatic life. . ' and wo:l.dmocnu at bw;rodn bt toxicity. .
_ e concan: among s atare
. Human Health i .- : " *  more sensitive than those tested. No . Human Health
For the protection of human hnlth * ° definitive data are available concerning For comparison purposes, two
from the toxic properties of- ' the chronic toxicity of dichlorethylenes  spprosches were used to derive

= dichlorobenzenes (all isomers) m.uted

to sensitive freshwater aquatic life.
M-27

criterion levels for 2.4-dichlorophenol.
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Based on lnlinblc toxicity data, for the .  the ambient water criterionls equatic organisms, the ambiest water
m.hcuon of public health. the derived determined to be 14.1 mg/L . concentration should be zero based on

1 la 3.00 mg/L Using available phenal . the non-threshold assumption for this
org tic data, for controlling 2.4-Dimethyl . - chemical. However, zero level may not
undesirable taste and odor quality of Freshwater Aquatic Life - be attainable st the present tims.
embient water. the sstimated level Is 0.3 The available dats for 24~ - Therefore, the levels which may result iz
. ps/L R should be recognized that - dimethylphenol indicate that scute - incremental increase of cancer risk over
/ "~ organcleptic data as s basis for " toxicity to freshwater aquatic lifs occurs  the Uifetime are estimsted et 1075, 307%
- establishing a waterquality eriteris - o, o0 n o irations as low as 2120 g/l and 10°*. The corresponding criteria are .-
. - bave limitations and bave no " and would occur atlower - " 13ug/lol2 ug/land 001 g/l -
- . Semonstrated relationship to potential . o conrations species that are respectively. If the above estimates are
b sdverse buman bealth effect . _° more sensitive than tested. No ﬂmml’wy cxduﬁu d& aquatic "
: : . Vi . ong s s consumption
, Dichloropropanes /Dichloropropenes . aia are avellable Gimetyipbensl to . -~ od water. the lovels are 0% su/L 83 Ao
Freshwater Aquatic Life o 52 % 274 sensitive freshwater aquatic life. . and 0-’:::, L M"'z:::f .
© " Toeavallabledatafor = 77 7 iic Life - © " Sonceatrations representing differen
- . dickloropropanes indicate that acate | s".'«'"f.'.'.'.f.f"’"‘fﬁ’;.. bavebeen the Guidelinas Thencaied by use of
T e eas. . tested with 24.dimethylphencl andmo 8 preseniad por Lori ok sstimate range
aquatic life occurs at concentrations as - e dy P e “5“;:; or purposes
low as 23.000 and 5700 ug/l, - o statement can be made conceming acu notm.:_menunA!ncy
mﬂ“b-lﬂd""ﬂldm&m . and chronic toxicity. - * - ©° [udgmentos an “acceptable” risk level.
; concsntrations among species thatare  Human Health ~ - .+ 7.7 12-Dipbsnylhydrasine
’ . ' nmundﬁvnhnthoumud. Sufficiint date are not available for ~ Freshwater Aquatic Life
; " The available data for - . 2A-dimethylphenol to derive a lovel B T Aqua ¢
* dichloropropenes indicate that acute - . . “which would protect against the - _ The available data for 1.2-
and chronic toxicity to freshwater . potential toxicity of this compound. - dipbenylhydrazine indicate that scute

aquatic life occurs at concentrations 8 {5500 gvatiable organcleptic data, for toxicity to freshwater aguatic life occurs
low a5 6.080 and 244 ug/L. respectively,. g.&nm m“::i'g.bl:&,g. and odor 8! concentrations as low as 270 ug/l and

o i S Gt it o o o
. is 400 t am: es that are more sensitive -
‘ more sensitive than those tested. - that organc 'md‘n“.mfo, - than mtg.ted.'Nodnumlvfaﬂnble .
-. 737; 1<i¥ 2" establishing & water quality criteria * , concerning the chronic toxicity of 1.2-
SOl At L e D e qually crlterla * diphenylhydrazine 1o sensitive
xS The cnﬂab:fa:af::u_ thatacute  -demonstrated relationship to potential ~*  freshwater aquatic life.
. .. .- and chronic toxicity to saltwater squatic edverse humaz health ellects. -1~ - - Saltwater Aquatic Life
. life occurs at concentrations aslowas  2.4-Dinitrotoluene , - No saltwater orgenisms have been
; & 10 lm?m mw " Freshwater Aquatic Life -~ . tested with 1,2-diphenylhydrazine and
. among species that are more sensitive  Theavallebledstefor24- - 79 S ement can be made concerning
than those tested. .. .- - .. _:~._ . “dinitrotoluens indicate that acute and-  8Cute and chronic toxicity.
- ‘ " T Thesvailebledatafor < -- < . i g’““ "’"‘d' ty to Mm:"" "ll:lﬂc Humnan Health _ -
: - dichloropropenes indicate thatacute o 9°Cu 8t concentrations as low s For the maximum protection of buman -

< 330 and 230 ug/L respectively,and - - .
toxicity 1o saltwater aguatic ife occurs would bealth from the potential
! ) occur at lower concentrations e e potential carcinogenic
at concentrations as law & as Mp;/l. « .. among species that are more sensitive effects due to exposure of 1.2-

and would occur atlower . .- . p . - diphenylhydrazine through ingestion of .
_ concentrations among species thatare than those tested. . - T 7 contaminated water nn?;numimud o
- more sensitive than those tested. No~ .Salmu.r‘d_quaﬂc Life - . .. aquatic organisms, the ambient water
- . .data are svailable concerning the “* ~'. The available data for 2.6~ .. concentration should be zero based on

. . chronic toxJcity of dichloropropenes 10 - - dinitrotoluenes indicate that acute ~ - the non-threshold assumption for this
" © o seosiivesaltwateraquaticlife. . . i o saltwater nqunh’c life occurs * chemical. However. zero level may not
Human Health -~ ,.--. <. . . -- stconcentrations as low as 580 pg/land be attainsble at the present time. s
. DL T o would occur at Jower concentrations Therefore, the levels which may result ir .
Using the present guidelines, a . species that are more sensitive incremental increase of cancer risk over
satisfactory criterion cannot be dertved than Ko.. tested. No data are available the lifetime are estimated st 10°°, 10-%,
- at this tirse due to the insufficiency in conceming the chronic toxicity of 2.4- -and 30°". The corresponding criteria are
. . the avallable data for dichloropropanes. 4o erotienes 1o sensitive saltwater 422 ng/l, 42 ng/\. and 4 ng/L, .
2 For the protection of bumas health equatic life but s decrease in aigal cell ~ respectively. If the above estimates are

from the Woxic propertiesof . -  juybers occurs at concentrations as made for consumption of aquatic
° dichloropropenes ingested through *  jowass7uug/ - . . .+ . organisms only, excluding consumption
. water and contaminated aquatic N - T A of water, the levels are 5.8 ug/L 0.58
organisms, the ambient water criterion - Human Health S - pg/l and 0088 ug/l respectively.
is determined to be 87 ug/L : For the maximum protection of buman  Other concentrations representing
For the protectien of buman health - bealth from the potential carcinogenic different risk levels may be calculated
- from the toxic properties of - effects due to exposure of 2.4- by use of the Guidelines. The risk
n dichloropropenes ingested through - dinitrotoluene through ingestion of . estimate range is presented for

contaminated squatic organisms slone.- contaminsted water and contaminated information purposes and does not
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fepresent sn ]ulpcnlan squatic Bfe occurs at concantrations as  Halosthers ™ ° -
mpubl."mklwcl. .. low as 32.000 ug/l and would occur at’ : , . .o
S5 lower Freshwater Aquatic Lifs
Do concentrations among species
Endosulfsn P that are more sensitive than those The available data for haloethers
Freshwoter Aquatic UIO ; .S - _ -+ - tasted. No d&!:nmvo data are .n‘llnbln gdlclh th:.tr scute ;ncllu chronic to:ddty :
"'m' tect ~ concerning the chroaic toxicity o freshwater aquatic life occur a
hm:.d::h l:‘.a:t:m;:d using .‘h’lbm. to “”{uv. w.(.f concentrations as low as 360 and 122
the Guidelines 180088 g/l as & 24-hour aquaticlife.: . . : . L%meecu“ly.mdwouldomlt

aversge end ths concentration should -

utuwndﬂﬂnllnnym et

.- fﬂ,‘.,.

mmmaem
Pcndadhnthodluhnbmud_
‘saltwatsr aquatic lifs as derived using
' the Guidalines Is 0.0087 g/l as 8 2¢-
bour average and the concantration
-hmldnotmdomnnnmy
time. ~
Hmnlicahh .. S,
For the protection of human health
ﬁomthoto:dcpropeﬂiuofcndonﬂfm :
ingested through water and *

- 3 .- .'— -y

e [P
.- - *

contsminated aquatic organisms, the -".

ambient water crlunon is determimd lo

be74pg/l. - " "the ambient water criterion Is

Fore the protection of hmn bu!th " determined to be 1.4 mg/l.
from the toxic properties of "‘d"’"mm - * For the protection of humn hulth
ingested through contsminated aquatic - g 1he toxic properties of

aloe, the ambient water ¥ W‘ ingested through .

criterion is determined to be 139, pe/L 7 contaminated aguatic organisms alone,
Endrin ,‘«';' '.;.-‘mr_.:i x-s _\be ambient water criterionis . . . -
thwurAqwtlcbfa =L *_‘7_* Rk “‘m"‘d"’b‘w“’fn.'_ , - cire

 For endrin the criterion o pmm:t ' 2/’ Fhuorantbeos - LT

freshwater aquaticlife as derived \uing <
the Guidelines is 0.0023 ug/l asa 2¢-
hour aversge and the concaniration .
ihmldnouxutdo.lln[l auny ﬂm‘e.

Saltwater Aquatic Life -

For endrin the criterion to pmted
saltwater aquatic life ss derived uing -
the Guidelines is 0.0023 pg/lasa 24 °

tme. )
Hum Hoallh

The ambient water qumycmeﬂm»-
for endrin is recommended tobe '+ .
" identical to the existing drinking water -
staidard which is 1 ug/L Analysis of the

toxic effects data resulted ina * =7 %-
calculsted level which is protective of <

buman heslith against the ingestion of :~
contaminated water siid contaminated™ *

aquatic organisms. The calculated value *

is contparable to the present standard. .
For this reason a selective criterion ° -
besed on exposure gelely from © T
consumption of 6.5 grams of aquatic -
organisms was not dmnd. L
Ethylbenzens . LY . e
Freshwater Aquotic Life

The available data for ethylbenzene
indicate that acute toxicity to freshwater

. 5‘-,‘(“.'" .

&lmmAqucllcho \~-. -- ;

Tha availsble dats for ethylbenzene -
* indicate that acuts toxicity to saltwater

aquatic life occurs st concentrations as

low as 430 ug/l and would occurat ~. -
* lower concentrations among species °

that are mors sensitive than those
“tested. No data are availsble concerning

" the chronic toxicity of ethylbenzene to

sensitive ‘saltwater aquatic llfc

; Hmn}lcclth - P

" For the protecﬂon of human health
h'om the toxic propertiesof |
ethylbenzens ingested through water
. and contaminated aquatic organisms,

Fmﬁwaunlquabc L:fe AN T
. The available data for ﬂuonnthenc ’
indicate that acute toxicity to freshwater
- - aquatic life occurs at concentrations as
" low as 3960 ug/] and would occur at
Inwc concentrations among species

* that are more sensitive than those

-._tastad. No data ere svailable enneumna.
bour sverage and the concentration - <+ the chronic toxicity of fluoranthens to
sbouldnotmdw?n/lntuy e ;

sensitive freshwater lqutic uu
SalmurAquonc Life - B
" The available data for ﬂuonmhene

Indkate that acute and chronic toxicity -

“to saltwater aquatic life occur at - -
concentrations as low as 40 and 18 pg/L

. respectively, and would occur at lower

concentrations among species that are
more sensitive t.han those mud. :

-

mem Tl T

e e~

For the prohctlon of human hulth

" from the toxic properties of nuonmhene

ingested through water and

*  contaminated aquatic orglnlmn !hc
.ambient watar criterion is detsrmined to

be 42 ug/L
For the protection of buman health
!rom the toxic properties of fluorsnthene
ingested through contaminated aquatic
organisms alone. the ambient water
criterion is determined to be 54 ug/l.

M-29

-

“sensitive freshwater squatic life.

er concentrations among species
that are more unﬂuw than thou
tested. - .- -

Soltwater Aquatic Ly -
No saltwater organlnu lnvo besn °

. tasted with any halosther and

_statement can be made coneernlng scute
or chronic toxicity.

Human Health - . -

~ Using the present guldcunu. a

satisfactory criterion cannot be derived
st this time due to the Insufficiency’in
.the available data for hdoethm

Halomsthanes
Freshwater Aquatic Ufc

The available data for halomethanes
indicate that dcute toxicity to freshwater

. aquatic life occurs at concentrations as
-low as 11.000 ug/l and would occur st

lower concentrations among species
that are more sensitive than those
tested. No dafa are avsilable concemning
the chronic toxicity of halomethanes to

Saltwater Aquatic Life

The available data for hlomtthnnes
ind:uu that acute and chronic toxicity
to saltwater aquatic life occurat .
concentrations as low as 12,000 and
6.400 pg/L. respectively, and would -
ocgur st lower concentrations among
speciss that are more sensitive than
those tested. A decrease in algal cell

. .numbers occurs at concestrations as

low as 11,500 ug/k

- Human Health .~ ) -

" For the m:dmum protection of human
health from the potential cu-cmogemc
effects due to'exposure of
chloromethane. bromomethane,
dichloromethane,
bromodichloromethane,
tribromomethane. .
dichlorodifluoromethane,

- trichlorofluoromethane, or combuuuon-

of these chemicals through ingestion of
contaminated water and contaminated
squatic orgapisms, the ambient water
concentration should be zero based on
the non-threshold assumption for this

" chemical. However, zaro level may not

be sttainable at the present time.

Therefors..the levels which may result
incremental increase of cancer risk. ov
the lifetimes are estimated at 10°% 10°
and 10°". The corresponding criteria &

v w »

AR AR g
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- concentrations re

—Heptachlor

- should not exceed 0.053 pgl] nt lny o
© time. -
. Human Health "
" For the m&ximum protecttan ‘of human
" health from the potential carcinogenic = -
- - gffects due to exposure of heptachlor -
".. through ingestion of contaminsted water
" and contaminated aquatic organisms, ~*°
" the ambient water concentration uhmﬂd

-
............
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19 nn.mnllndo.mo ng/l
If the above estimates are
" made for consumption of aquatic - -

respectivaly.

organismys only, excluding consumption
of water, the levels are 157 ug/l, 18.7
8/l and 1.57 ug/L respectively: Other
different
risk levels may be calculated by use of
the Guidelines. The risk estimate range
is presented for information purposes -

" . and does not represant an Agency

judgroent on an u::cphble mklcv(l.

rmhwawaéuaacl.x/c j:,iﬁ S
For heptachlor the criterion to protect -

freshwater aquatic life as derived uing

the Guidelines is 0.0038 ug7/l as s 24- .

hour average snd the concentration -
.should not exceed 0.52 ug/l at uny ﬁme.

.Saltwater Aquatic Life

For heptachior the aiterion to protect
saltwater aquatic life a3 derived using
the Guidelines is 0.0838 ug/l as s 24~
bour average snd the concentration

- vf..:‘~
- e

be zero based on the non-threshold -
“assumption for this chemical However.

" zero level may not be attainable at the -
. present time. Therefore, the levels whicb

may result in Incremental increase of
cancerrisk, over the lifetiinesare . ~ -

‘estimated 21 107% 10~ and 10™". The .

ding criteria are 278 ng/l 28

correspon
. ~ng/l, and 028 g/l respectively.if the -

above estimates are made for

* . consumption of aquatic organisms only
- excluding consumption of water, the

levels are 2.85 ng/l. .20 ng/l, and .ozo .
ng/L respectively. Other .. .
cor.centrations representing dm'mnt

" risk levels may be calculsted by use of

the Guidelines. The risk estithate range -
is presented for information purposes

l

and does not represent an Agency . ".

judgment on an aenephble" mk lcve!.
Hmdllorobuhdim \ v s

MwamAqwbc.bfe S

“The avalsble datifor ~~*
bexachlorobutadiene indicate that acuts
and chromicAoxicity to fresbwater
aquatic Jife occur at concentrations as -
Jow a» 90 and 8.3 ug/L respectively. and
would occur at lower concentraions
amang species that are more sensitive
unnlhoutnucL e e T

e
X,

% not exceed 2.0 pg/l atany ﬂ.me

'_ lqnlﬁc!ih -
'BHC»- - e "-~':_ e e

. Saltwater Aquatic L -

Theavailable datafor -~ .
_hexachlorobutadiens Indicate that acute
toxicity to saltwater aguatic life occurs
at concentrations as low as 32 ug/l snd

would occur st lower concentrstions

. among species that are more sensitive
that those tasted. No dala are available
concemning the chronic toxicity of |
hexachlorobutadiene to sensitive °

P ulcwutcuqunhcu!e AT

4

Humanihahh e .

«~. For the m:dmprotncﬁon dhmnr
'hulth from the potential carcinogenic

" effects due W exposure of
_bexachlorobutadiene d:rond: ingestion
of contaminated water and -
contaminated aquatic orgeniams, the

-ambient water concentration should be

+ zero based on the non-threshold

" assumption for this chemical. However,
" zero level may not be attainable at the

present time. Therefore. the Jevels which
. .Inay resalt in incremental incresse of
cancer risk, over the lifetimes are .
“estimated at 1075 1074 and 10~ The
eomlponding criteria are .47 pg/l, 045
ng/L and 0.045 sig/L mpecﬁver If the

" above estimates are made for -
¢ - consumption of aquatic organisms only. )
-excluding iy

consumption of water, the
levels are 500 ug/l, 50 ug/l. and § ug/l

" respectivily. Other concentrstions -

Tepresenting different risk levels may be

’ nlcnhted by use ofthe Guidelines. The™

risk estimate range is presented for
. information purposes and does not

. Fepresent'an Agency judgment on an

“acceptable” risk level

Bc?dlbmcydabtnn

3 e ‘:‘- .-
*-Lindane™ "’ _,,.t-'- Wi .. aer =

lermlcrAquabcl.}fa ' e
* For Lindane the criterion to ptvtect

,‘-‘ - -

- Inlhvuter aquatic life as derived nsing ~

- the Guidelines is 0.080 ugfi es a 24-hour
.sverage and the cancentration ohonld

SalmarAquabcb/e - BRI

- For saltwater aquatic life the

- conténtration of indane should not
.exceed 0.18 ug/] at any time. No data -
are available concerning the chrohic

. toxicity of llndane o sensitive nlmur

.zr--.".'

. oo

Mww Aquatic Lifc

Tbe available date for s mixture ol
{somers of BHC indicate that acute
toxicity to fresbwater aquatic life occurs
8t concentrations as Jow as 100 ug/]l and
would occur at lower concentratians
amoag species that are more sensitive
than those tested. No data are available
M=-30

N

con the chromic toxicity of a
mixture of isomers of BHC to sensitive
freshwater aquatic life.

- Saltwater Aquatic Life

The available date for & mixture of

isomers af BHC indicate that acute

toxicity to saltwater aguatic life occnrs
at concentrations as low as 0.34 xg/1
and would occar at lower

~ concentrations amang species that are -
.more sensitive than those tested. No
dats are svailabie the
chronic toxicity of a mixture of isomers
;;:HC 1o sensitive u.ltwtter squatic

Hwnaancll.h o

For thé maximum protection of humar
bealth from the potential carcinogenic
effects due to exposure of alphe-HCH'
through ingestion of contaminated wate:
and contaminated aquatic organisms,
the ambient water concentration should
be zero based on the non-threshold
assumption for this chemical. However,
- zero level may not be sttainable at the
" present time. Therefore, the levels whic!
may result in incremental increase of
cancer risk. ‘over the lifetimes are
sstimated 2t 10%,10"% and 10", The

corresponding criteria are 82 ng/l. 8.2
. ng/L, and .92 ng/L respectively. If the
sbove estimates are made for :
consumption of aquatic organisms only.

uding consumption of water, the
levels are 310 ng/L 31.0 ng/l and 3.1
"ng/1 respectively. Other concentrations
representing different risk levels may be
calculated by use of the Guidelines. The
riak estimate range is presented for
information purposes and does not
‘represent an Agency judgment on an

_ “acceptable™ risk level

Forthe maximum protection of buman
'~ health from the potential carcinogenic
effects due to exposure of bets-HCH
through ingestion of contaminated water

" and contaminsted aquatic organisms,

the ambient watet concentration should
be zero based on the non-threshold
assumption for this chemical. However,
zeto level may not be attaingble at the

" present time. Therefore. the levels which

- may result in incremental increase of

. cancer risk, over the lifetimes are
utilmud at 1074, 10°%, and 10~". The
corres criteria are 163 ng/l. 183

""" ng/l.and 1.83 ng/L respectively. If the

sbove estimates are made for
consumption of aquatic organisms only.,
consumption of water, the
levels are 847 ng/l. 347 ng/], and 5.47
ng/L respectively. Other concentrations
representing different risk levels may be
calculated by use of the Cuidelines. The
risk estimate range is presented for
information purposes and does not
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mun o tic life occurs at concentrstions as ln'uud!hnghmudaquuc
wmhbl.: Ath"knhnl.q fdgm e l.:wuu 7.0 and 82 ug/l, respectively, and alons, the ambient water
Por the maximum protection of buman  would occur st lower concentrations “eriterion (s determined to be 320 mg/1
bealth from the potential carcinogenic cmn&;.p:du that are more sensitive Lead ..
" effects due to exposure of tech-HCH . than tested. . ¢
m hludt:d o.f ::.nut:mlmud mm_ Saltwater Aquatic Life - . {iuhmtcrAqucch[c -
the ambient water concentrstion shoold . _ ‘Theavallsbledatato .~ '~ - ﬁl::,‘”w nm:blc l.::‘d:::h ter
" . be zerobased on the non-threshold - - bexachlorocyclopentadiens lndlute that u”u(fh “ﬁ,&" the wa
" assumption for this chemical. However,  8Cuts toxicity to saltwater aquatic life - g:;; ﬁu .l:.tho ;.alh'vdu
amhvdmy not be attainable at the - - Qecurs at concantrations as low as 7.0 b ;.35 s ud:::. pr! 'g‘_"‘_
present time. Tharefore. the levels which 13/l snd would occur atlower - bY s{Z35(infhardness]]-0.48) as &
may result in incrementsl increase of .- concentrations among species that are wm ": m"w
" cancer risk. over the lifstimes’are - = < more senaitive than tested. No _ u/l) no he pum
estimated ot 107, 107 and 10~ The - - data are avallable concerning the _ .~ Talu® #1ven by e(1Zzfinlharduess)}-0.47)
mspondlngcuuhmmngn.m -chronic toxicity of - ot :‘m md“.m "‘é.
M.Mizunw Wibe bexachl opcuudlmtounsmn_ 50, 100 and 200 nd” COs the
above estimatss are made for - saltwater lqndc l.lh. LT e ;.Q‘O:::ﬂ::m ::hmr .23:::/1-‘. and
* congumption ol squa u::mdy' Huinan Health " " “\" = =" " - the concentrations should not exceed 74, =
levels are ::’ ump“" n:l'{. and ‘_;‘ . Fa‘eompaﬂson ses. two - 170, and 400 ug/L respectively, at aay
- ng/L respectively. Other concentrations - cppmchl::vhmu oderive ~ nd .
representing different risk levels may be - gw o m’“ tadiene. Based on" SalmmAquancu‘fc B
:‘:‘"ﬂ‘:ﬁ:’ use dl:h' Guld‘:l;n; The™ _ available toxicity d-g" for the e The availsble data for total .
e es s rangs mﬂ ot e Eom“ of public bealth, the derived recoverable lsad indicate that acute and
'ormation purposes oo: ] ol is 208 g/l Using avsilable -~ - chronic toxdcity to saltwater aquatic life
reprasent an Agency judgment on an. ﬂ‘lml tic dats, for eont:rolllng occur at concentrations as low as 668
“acceptable” risk level. esirable tasts and odor quality - and 25 ug/L respectively, and would

For the maximum protection of humm

. bealth from the potential carcinogenic

mbmt water, the estimated Jevel h 1.0  occur at lower concentrations among

. - v e - -
AN MM M

-

 pg/L 1t should be that . species that are mors unsiuve tlnn .
e oz S G Mo s e e ek
:‘:"h ted aquatic .: eatablishing a water quality crltgnon .~ Human Hnldl R SIUCI
B :’:"Bwt tar egn mha'domuﬂm’ :T_ - have imitations and have as .~ . : -
_ b:m.l m b:n mb‘ud i "2 demonstrated relationship to pomtlll > The ambient water quality u-iterion
3l zero ?n thun::emial. _-adverse hmmn 5“1& effecu. S for lead is recimmended to be identical
_.» threshold sssumption for 7. 237 % "%~ _to the existing drinking water standard - -
Howaever, zero level may notbe * <is2-7%:. BOPMM --;'- RS R LN __----_--. “which is 50 pg/L. Analysis of the toxic
%m:"""‘ﬁ téﬁiv.u’?é&?“;.y’u'.'mﬁ " Preshvater Aguatic e 2 Jevel which tn proteive to buman. |
* incremental increase of cancer risk over- - “The available data for hophoronc bealth anmtpt;: ingestion of -

-Z-respectively. If the above estimates are -

. the lifetime are estimated at 10~% 10~%, . lndicau that-acute toxicity to freshwater”
and 10°". The correspaonding criteria m " aquatic life ocurs st concentrations as

186 0g/1. 186 og/1. and 1.00 ng/L - - . lowér concentrations among species
inade for consumption of aquatic ~ - - .

organiams only, excluding eonnml,ﬁon *. tested. No data are available enncernlng

- the chronic toxicity of isophorone to
el 85 ng/L respectvely. Sxbes i supaltive Geshwater aquatic Ufe - .
.. concentrstions representing-different - -Salmm- Aguaac Life - ." o ~.~ &

{-. .'-

.P..ELA'_A\AI-\ ) oot

- sk levels may b‘ calculated by use of *.‘* The available dats for lsophorone
. satisfactory criterion cannot be derhml
- the available dats for cpdlon-HCH.

. Hunéhquopcmdlm T

" hexschlorocyclopentadiene indicate that

the Guidelines. The risk estimate nngo
is pr;unted for information purpoou
and does not represent an Agency g
judgment on an “scceptable” risk hvel.
Using the present guidelines.a - . .-

- indicate that acute toxicity to saltwater
"~ aquatic lifs octurs at concentrations as-
»- law a8 12,900 g/l and would occur st .
.~ lower concentrations among species
" that are more sensitive than those
“tested. No data are available coocérning

YN

. at this time due to the insufficiency tn . -

. the-chroaic toxicity of isophorone to
:%:mh date’ {ﬁ;‘wﬂm-** T sensitive saltwater aquatic life. .
satisfactory critsrion cannot be détived - Humnn Health . - .- .

at this time due to the insufficiency in <. or'the protection ‘of buman h‘.m,

hn the toxic properties of hophorone
. ingested through waterand - . '
.- - . contaminated aquatic organisms, the
= - ambient water criterion ls detemlncd to
beS2mg/l ¢
For the protection of lmm-n health
from the toxic properties of isophorone

M-31

FtubwmAqwhcbfo - _:. )
The availsble datafor .~ ° -~

acute and chronic toxicity to freshwater

= low 88117,000 ug/l and would occurat
' that are more sensitive than those -~ .-~

contaminated water and contaminated
aquatic organisms. The calcuiated value

" is comparable to the present standard.

For this reason a selective criterion
- based on exposure salely from
' consumption of 8.5 grums of aquatic

. otgnnlmwnnotdmved. .. . e

Mon:ury R o .

" Fruhwalat Aquatic Llfe

For total recoversble mercury.the
. cTiterion to protect freshwater aquatic
_ life as derived using the Guidelines is
0.00087 g/} as a 2¢-hour average and
the concentration should not exceed .
0.0017 g/l at any time. :

. Saltwater AquaticLife - - = -

For total recoverable mercury the
criterion to protect saltwater aquatic life
as derived using the Guidelines is 0.025

. 1g/! as a 2&-hour average and the

concentration should not excesd 3.7 ug/}
at any time.

) Human Health

For the protection of human beaith
from the toxic properties of mercury

A s
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criterion to protect saltwater’ nquue ﬁ!e
o8 derived using the Guidelines is 73, '

< pg/l as a 2¢-bour average apd the == °.
concentration should not ucetd m nl

* oh available toxicity data, for the

w . N \',:.' s -
S ks e tection of public bealth, the derived
- -huhwxerdqunbcbffe , e ‘?‘;&-_l l::.lh”‘.?i,‘l'.'l:m mhimm T~
For total recoverable nicke] the - "~ ¢ oF con

agoatic life as derived using the . .+~ Iﬂb\!ﬂl Wli!t. the estimated lt't.l is 30
Guidelines is the numerical valve given - ;. #8/L It should be recognized that . _<
. by ¢(0.76 [in (bardness)] +1.08) ss.a 24-_: Organclepticdatassabasisfor _
- hour sverage and the concentration (in = uubli:hlng & water quality crileria
* pg/1) should not exceed the numerical .~ have limilations and haveso ° -

" . value given by e{0.78(In M"n - demonstrated relationship to pounthl
"4.02) ut any time. For a- Y —rndvuu humn hnl ects. ;o
nmmdm.:m.andmmnu -= Wh R
- CaCOy the criteria are 58,96, and 160 ™ =", rul N ,.- o
nll. respectively, as 2¢-bour cnngu. ‘4‘ ”"7"'“'“ Awﬂﬂc I-U' REPAR
and the concentrations should pot _:- %% The available data for nltmphmh
“exceed 1,100, 1.800, and 3 1@ nﬂ. "7 ! indicage that acute toxicity to freshwater
ullm:tivcly. at any fime. oL 3 S r:uﬂic life oe;;nn ;t e:l;maﬁm as

B SR w 88 230 ug/l and would occur at
“Saltwater Aquatic u” N " lower m:trwou among species
Fortotal recoverable nickel the .\ thetare mére samsitive than thoss . *.

tested. No daia are available concerning
the chronic taxicity of nitrophenols to

‘a sensitive fresbwater aquatic Xife but
toxicity to-ane species of algae occurs st

.cxiterion levels for nitrobenzene. Bcud ,

”

78337
ingested llf:::h water and ."-h-' Huinan Health - Tael SdmurAwatic Life
- conlaminated aquatic organisms, the Tor the protection of buman health The availsble data for nlmbmh
l‘:}’:‘m“' "“‘f“" s d‘umlud ' from the toxic properties of nickel | indicate that scute toxicity to saltwater
- " ingested through water and : - aquatic life occurs at concentrations as

For the protection of himan bealth - contaminatsd squatic organisms, the low as 4.850 s/l and would occur st
Jrom the toxic properties of mercury - gambignt water almimh determined to  lower concantrations among species
muwxmﬂ:g:ﬂc --b.;:.c&:.n. e il e haalth . that are more sensitive than those

alone. protaction hmu tested No data are available concerning
ﬂ‘lm is determinbd o be 148 ng/l. - - from thatndc properties of mickel . -the chronic toxicity of nitrophenals to

* Nots~These values Include the ~ =~ . ,;' ingested through contaminated aquatic  sensitive saltwater aquatic life.  ~
mpﬂuoﬂmhwm umdm.nd“ wguﬂmdou.themblmtwam M Health ..
(Weribespecen. - 5 il e ﬁhﬂmhdﬂuﬂuﬂbb‘mml For the oﬂlmnhllth-

L _, _ - ) . 'or proucﬂon
_ N.phthlhm RS el M PR, 2 ;  from the toxic properties of 24-dinitro-o-
. Freshwater Aquotic UIc f.'\t',l s & Mnm'Amac Lifc R cresol htn.:ld thro;:h watsr mdh .
: . contaminated aquatic organisms.

Toe eaaieden o sbisine - Shraraltbe datsbrsvsbenros USSR B
indicate that acute and chronic mddty quatic life at comoentrations a3 ¢ 134 #8/L
toﬁuhmteuqulticlmomnd - bwuﬂmmudl.and id at Far the protection of buman health
concentrations as ws as zjgo an 6? lower trations g species from the.toxic properties of 2.4-dinitro-o-

R’Pﬂ?ﬁ“‘z- 4nd woald-veawr & . that are more sensitive than those cresol ingested through contaminated
that & eoncenn.lm'omm 'm m.p.dm.“ " ‘tested. No definitive data areavailable  2quatic organisms "”"1 imlmbhm
m:.:l_"mm Mg . . ~‘concerning the chranic toxicity of - - "‘E"’“"’”"d‘ 1o be 785

- T e -".'-", " i~ nitrobenzens t ‘S o
SalzsmmAqnaucwc F f' SATA LY :’qulﬂcml, ‘_o::m “Mw..m . ,,::&'Mmmdmwm

- The availsble data for nlpllthllm Sdm&wmﬁc Life - e diniuophmlc ingested through water

/. indicate that acutg toxicity 10 saltwater :., Tbe avafllabie data for nltmbcnunr and contaminated aquatic erganisms,
 Squatic life occurs at eoneedntndom 85.... “indicate that acute toxicity 1o salktwater  the ambient water criterion s

__*}W“m“‘n‘"d would occur at . .- o/ atic life occurs st concentrations as  determined 1o be 70 ug/l. . .
. irummﬁn%lm&w lowut.saoudluulwonldoemat -+ For the protection of buman haalth
t are more sensitive those . -~ lowcmmlnﬂomlmwsmdﬂ ~ - from the toxic properties of .

: mud.Nodnumlunab'lecmcernhs Mmmmﬁﬁnﬁm&om *- - dinftropbenol ingested through '

_ the dlm:d toxicity of ”g:gﬂ‘m 0 - tested. No data are avalable contaminated agnatic organisms alone.
sensitive saltwateraquaticlile, . the chrosic toxicity of nitrobenzene to- - the ambient water criterion is
Hmmn Hcahh_ ,-‘- :':;;i:-"n_‘"_ -sensitive saltwater aquatic lfe: . - detemﬂn&d to be 24.3 mg/l.

G il RN - -

8 on Foreompﬂm two . - stthis time due to the insufficiency in
nnhhtimeduetothchsuﬁdmvh.-:. .mgb..wmnudmdmn + . ~ the evsilable data for mononitrophenol.

Using the present guidelines. a
satisfactory criterion caxmot be dertved
at this time dues to the insufficency in
the anihbk dm for u-b-nimphenol.

D oae

thwkr Aquahc bfc ’ -

The available data for nitrosamines
indicate that acute loxicity to freshwate:
aquatic life occurs at concentrations as

‘. low as 5,850 pg/} and would occur at

- Jower concentrations among species
that are more sensitive than those
- tested. No data are available concerning
" the chronic toxdcity of pitrossmines to

- sensitive freshwater aguatic life.

Saltwater Aguatic Life i

The available dats for nitrosamines
indicate that acute loxicity to saltwater
aquatic life occurs at concentrations as
bwnmug/hndmuldoccurl
Jower concantrations among species
that gre more sensitive than those
.tested. No data are availsble concemin;
"the chroaic texicity of nitrossmines 10
sensitive saltwater aquatic lile.
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Muman Health - > "™ AR 'uull gl Peatachl 2
. e [ ¥} and .~ e, . - .
Por the maximum protection of buman Nlpecﬂ“l;-'{flth lg:ro estimates are chloropbenol - - e
: m’:‘::‘ ""‘“‘:'wc made for consumption of aquatic - Freshwoter Aquatic Life =~ e,
Sflcts due 1o exponire ol gestion™ of water, e laval are $.008 oa/l 7 - T Araable data for ]
contaminated aquatic orgenisms, the - concentrations respectively. Other - chronic toxicity to freshwater >
S bieot water concentration should be *  risk levels ':.Pﬂ'ﬂm different ::ﬂlﬂc Uife occur at concentrations as o
sero based on the non-threshold - 'mcddd:.’n“m“b’.?““. Yow a8 8 and 3.2 g/L respectivaly. and 3
sssumption for-this chemical. However, s M}:’, @ risk estimatd rangs occur at lower concentrations -
 3ar0 level may not be attainable at the - m”‘ information purposes * m species that are more sensitive -
. present time. Therefors, the levals which represent an Agency - osetested. = . . s
_myn:l.tkhw-nhlhmmd _‘;-m”“m.un “accsptable u:l;lwd. SclmmAquaucm. o . =
T eetimated 308 end 10" The . .bealth from the potantial carcin ogl:::“ T Slurabla date for SR
mnpondlucim'm 14 “hu ;. “effectsdve to exposureinn- - . mt:hmcphuol indicate that acute _ .
. and .14 ng/L respectively. Hthe . - . nitrosodiphenylamine through ingestion  lif, toxicity to saltwater aquatic -
estimates are made for =" of contaminated waterand - - - .n:'m“ at concentrations as low as 83 -
consuinption of aquatic organisms only, - contaminated aquatic organisms, the occur at respectively, and would -
) excluding consumption of water, the *  ambient water concentration should be er concentrations among
g 0 ne/L. 16,000 ng/L and . .2ro based on the non-threshold - Species that are mare secsitive than -
- 1,000 ng/L respectively. Other - . .. assumption for this chemical Howsver, - g7, ) ' -
: - concentrations representing different ~ - X270 level may not be attaitiable at the uman Health - .. y
- risk Jovels may be calculated by use of . 'present time. Tharefore, the levels whi For comparisé .
: the Guidelies. The risk Tange ~'Day result n Ince s which o o5 two
h. ut«W“ - an{mruk. tal ase of .',’,""" were used to derive -
i nn:““ does not represent Amm - - estimated e likm"." B Ba::ﬂdm levels for pentachlorophenol
a jadgment on an * t::le" lcvd. " cotres at107% 10°% and 10”7, The ) on availeble toxicity data, for the -
’ " " Forthe nudm::” mucm":’:‘ © 4900 ponding criterts are 48.000 ng/l - mtlccuou of public health, the derived -
4 e freen the potestial human . -0 .blgll and 490 ng/L respectively. i : nn‘:lw mg/l. Using available S
) D o o oeare | carcinogeale . < vé estimates are made for .- - or¥ancleptic data, for controlling - - - ~
~ pitrosodiethylamine thrw:g u-— N “dm“ml’“‘m of aquatic organisms oaly, " * gmbient le taste and odor quality of =
et nated water and coniamina hmt:.ndd . lcvu“dmls- consumption of water, the . .. Lo/ |y o!:::l"‘ the estimated levelis 30 '~
aquatic organisms. the ambisnt water o nm'ﬂ.inmmuﬂ 18100 og/l. and . organolepti 3,"' recognized that LR
- concantration shouldbe m:n basedon - o respectively. Other mwshin: 'a a8 & basts for N
concantration should be Tar basedon o oy py oS faflereat | have liml oy e Tuality criterion ;i
* chemical. However, zero level may not - the levels may be calculated by use of.  demonstrated re and bave no .
i ot e vel may oot - the Guidelines. The risk estimate range  adverse huma relationship to potential
- e et may rescli 1 ol G ot oy infarmation purposes p e buman health effects. - :
" incremental increase of cancer $ Dot represent an Agency . ~. - besol .. - . . '
. the lifetimes are estimated at mﬁ.‘ﬁ:’:’— judgm ent on an “acceptable” risk level Freshwater Aguatic Lij e '
and 10~". The 1T 10 = For the maximum protection of human  The avai quatic Life SR
8ng/l 0.8 ng/l and 008 ng/l, . - o~ ", bealth from the potential carcinogenic th ¢ available data for phenol indicate
Mptcﬂvdy.lhlnnbonuuﬁ.;;i: '+ effects due to exposure i b~ .- - b:ith-cutﬂnd chronic toxicity to -
- * made for consumption of squstic - . nitrosopyrrolidine through ingestion of - freshwater aquatic life occur at
. e only. exchuding consum ton ¥ conta A iod weteT ea o inted + . ‘concentrations as low as 10.200 and " ° g
7 _ of watar, the levels ars 12.400 unpum . aquatic organisms, the ambient water ~ 2.580 pg/L respectively, and would -
. u/l. and 124 MIL m'fy ther : ,,mmﬂOD should be zero b...d" - m at lower concentrations among ) R
. concentrations representing different . * the pon-threshold assamption fo m” . :h?m“ that are more sensitive than K
i risk Jevels may be calculated by use of - I~ chemical. However, zero level m: n::t P Bosetaated LS : -
¥ - 20 Guidslines. The risk estirate - be :::;tngbl. at'the present time. Y * . Saltwater Aquatic Life - .
et i e o Syl ey s (PRSI
. - e et : er o saltwat ; -
o %""" m‘“ m :ﬂmm&wﬂsrd L m“xf:_ﬂ,m;_: are astimated at 10°% 30-¢, ;ﬂ:w occurs at cancentrations :: ﬁ:.:': -
bealth from the potential mmm n'; fa0 nall'mn‘ corre i .;gondinc criterisgre -7 ug/1 and would occur at lower _ A
- effects dus to exposurs in p-nitresodi-p- ~ Tespectively. og/lend 1000g/L .~ concentrations among species that are N
y butylamine through ingestionof - —~.c made for cons e aboys estimales are o e ihan tuose testad. No
’ contaminsted water and contaminated N ni umption of aquatic . .. d:r:n.i” svallsble concerning the b
.. aquaticorganisams. the ambient water “of water, &O:I}:;:l’:d -:cm::'oe:o%’m/{u" ultmf:muu?u:fu’;:.m’l 1o sensitive 2%
‘ concentration should be zero based on - . 000 ng/L . . %
gc non-threshold assumption for N:‘ -3 mm“ll ;n:.::: :;Lmn:np‘:::".‘y- | Human Health - y
emical. However, zero level d U { i X
’ “be attainable at the present ﬂm:. v oot gm::l:!rtih‘k avels may be calculated - ‘PP:::::‘:.:::: pu?mu. o —
" . Therefore. the levels which may result in~ .,’mu n:‘?ﬁd'un”‘n‘ risk criterion levels !oru;:m:gld;:::d ‘ g
- Drbempoeeemss Seeelmen,, o meebihElT
. etinres are & 2190°%10°%  pepresent - tection of public health. th i o
present an Agency ’“dmen!_an’ a g:el is 3.5 mg/l. Usin:.availa;leden"d “

and 10°". iteri - "
The corresponding criteria are | !ccepuble risk level. orgenoleptic data. for controlli
. on ng
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the chironic toxicity of -

concerning
phthalate esters 1o seositive saltwater . lOXIGILY. -
aquatic life but toxdcity to one species of SckwumAthch.in

- dguoccmotmhmabvu

For the maxtmum woucﬁcn of human
health from the potential carcinogenic
effects due 10 #xposure of PAHs throrgh
ingestion of contaminated water and
contaminated aquatic organisms. the

- - ambient water cancentration should be
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-d-dnblcmbndodorqulllyd contaminated &minsdm. sepresent an tan as
Tt e e

h 1] tobe1
organoleptic data as abasisfor ' For the ofbumenheslth popae tor ATomatic Hydrocarbons
establishing & water qulny criterion . from the loxic ol &2
bave limitations and have no = . ethylhexyl-phthalste ingested through Freshwoter Agquatic Life -

, demonstisted ralationsbip to potential - water squatic The limited fresbwater data base
adverse human bealth effects. . .. organisms, the ambient water criterion”  avallable for polynuclear aromatic
Phthalate Esters '.'.‘.' © ... isdstarmined to be 15 mg/L hydrocarbons, mostly from short-term

' et e For the protection of buman bealth bioconcentration studies with two
Fnd'-wmacllk Tei mmmmuda-z- compounds, does not permit & statement
The available dsta for nhdnhh A " athylhexyl-ph ingested through -  concerning acute or chronic toxicity.
esters indicate that acute and chronic ‘ contaminated aquatic organisms alone. _ . Saltwoter Aguatic Life
 toxicity to freshwater aquaticlife occr  the ambient water cxiterion is -
atmmhﬁomulowummda , GeterminedtobeSOmg/l. L .m;:;ﬂlblcdm{otpolya:cl':::
. \d R roma ns indica

LWQ m;:‘t".g::d.m m.‘ N’Md w s acute toxicity to saltwater aquatic life
that are more sensitive than those ~°  Presbwater AquaticLife - "~ m;' me;nmﬂo:l-l::’i;w as 300

e S Y wL _For polychlarinated bipbenyls the concentrations among species that are
Scltwum Aqmnc Life - ‘cl:‘-lhdon to mugs b::aaﬂm lqu:i.c - more sensitive th!:n those tested. No

data for ,hn,.m. ="~ life as derived usi delines data are availsble concerning the .

E uze.hr: mﬂ"m acute toxicityto © - 0014 ug/l as & 24-hour average The' . chronic toxicity of polynuclear aromatic
saltwater aquatic life occurs st - avallable data indicate that acute bydrocarboas 10 sensitive saltwater
concentrations as low a3 2944 ug/ cnd Wgy‘omter "“':“‘ ife - . aquaticlfe . .

‘MIH concenirations pmbl occur-a
at lower * .concentrations above 2.0 pgfl and thet  /7usnan Health

-4 RS x .‘.‘ t.e_'.',. "." e mwwdm.mm zero based on the non-threshold
. Humnﬂaaldi RO oM A -~ as derived using the Guidelines is 0530 ' essumption forthis chemical. However,
. Fortbe of bumen bealth . ~ - g/l as 8 24-bour average. The avaflable  zero level mey not be attwinable at the
~_ -from the sndic properties of dupethyl- -~ data indicate thatacnte toxicityto present time. Therefore, the levels which .
”  phibalate ingested throngh water and ~ siltwuter aquasSiclife probably will only - may result in incremental increase of °
contaminated equatic organisms. the - ocvour st concenirations sbove 10 pg/} cancer visk over the lifetime are
- ambient waler criteriod s dmndu ond that the 24¢-howr average hould - - estimated 8t107,107%, and 10°". The
. bomngll. . . mﬂ*mmapm: .. corresponding criteris are 28 ng/),. 23
. Fwthcp;mcuondhmhuhh _ acute toxicityssci 7 - - L and 28 ng/l. respectively. If the
bonlbcwdcw.?emnddhﬂhyl- PPN m‘n i "f._ et e estimates are made for
. phthalate inges Hum et Cn T e . consumption of aquatic organisms only,
_.__mummudmhcmmdne. ?m&emxﬁnmdhmu excluding consumption of water. the
. tbccmbknhnmalmhah\' g 7t health from the potential 3 levels sre 311 ng/l 311 g/l amd 3.1
- determined to be 29gfl.. "~ * dmdubmdm - ng/L respectively. Other concentrations
For the protection of buman’ huldl- -, _ingestion of contaminated water and - Tepresenting different risk levels may be
. from the texic properties of diethyl-. -~ - " contaminated squatic organisms, the calculated by use of the Guidelines. The
. phtbalate ingested through water and *_ ambient wafer concentration chonld be fiskastimate range is presented for

'.'..dcmdto-)cudl.

-ffu l‘f

-

et

-_ contaminated squatic orgmisms, the "' zmbnedonthnoo-thuhold

tbcmbhntmmclleﬁmh ap. et

' . Y
For the protection of buman huhh x
from the toxic properties of dibutyl- -
.phthalate ingested through water and
contaminated aquatic organisms, the .
smbient water criterion is dﬂcmimd to
be 34 mg/L.
. For the ’rohcﬁon of hmn hum:
- from the toxic properties of dabu(yl
plnhhu ingested through - .

C N

be 350 AR
Forthe ol'hmmnbulm ‘> ‘presen
- from the Yoxic of disthyl- -
phthalate ingested through

- contaminsted aquatic mnnh;u ﬂonc. B

“r

"~ ambiemt water aﬂeﬂmh Memlned 0 " assumption for this chemical. However.
o 7T o <. gero level may not be attainable at the °

t time. Thersfore. the Jevels which

’5.<mynmlthhmnhlheauof

..cancer risk over ths lifstime are
“estimated 81307%,30°% and 207"
corresponding cxiteria are 79 ng/l, 079,
ngo‘:nd 0078 ng/1, respactively. If the
estimates are made for
consumption of aquatic orgcnimoaly
excluding consumptian of water, the
levals are .79 ng/\. 079 ng/\. and .0079
ng/l respectively. Other concentrations
representing different risk levels may be

. caleulated by use of the Guidelines. The

. risk estimate range is presented for

information purposss and does not

M-34 -

information purposes and does not

represent an Agency judgment on an
“scceptable” risk level

Selenjum
Freshwoter Aguotic bfc

For total recovarable inargenic
selenite the criterion to protect ’
freshwater aquatic life as derived using

- the Guidelines is 35 xg/] as a 2¢-hour

averags and the concentration should
not exceed 260 pg/] at any time.

The available : ta for inorganic
salenate indicate that acute toxicity to
fresbwater agquatic life occurs at
cancentrations as low as 760 ug/! and
would occur at lewsr concentrations
among species that are more sensitive
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MMMNOC.I. mndhbk mpﬁouof“pm of aquatic . uqudellhmol concsntrations as
ths chroaic toxdcity of - ouuhmmlnotdorhnd. . low as 2130 g/l and would occur at
“ In nlculmuhuuil!n N TOMM oot lower concentrations among species
b:z\nm.quuclﬂc. =5 that are more sensitive than those
Aqvatic Life v. < - Frashwater Aquatic Ufc . ¢ = +.° _lested No data are available concerning

SOIMW q n ..r: - " Theavallabledatafor . - - _thechronic toxicity of thallium to :

For total nwnnbll honmle N tatrachloroethylens indicate that scute uulﬂn saltwater aquatic life. s

. is 84 as & 24-hour lehamuction of human health
m»&’"mmnm . low as 8380 and 840 ug/L. respectively. .. - gopy e toxic properties of thallium
* potexceed 410 ug/latanytime. - ... u,,m,,:‘,“' cies that are ; IDgested through water and
" Nodatsarss lllq . more sensitivy than mtntod. . ‘» contaminated aquatic organisms. the
qudmmnlculmuh- Foer ] s i e e ublentwulucﬂlmonhdeumimd to
" saltwater aquatic lis., * . f- N Salmnidqudcm' IR __."__.'- bo'lS;::‘Il. o of h b
iman Health Sl 2707 Poe the protection buman be
” : . m“.n‘u.l d‘uh':l'cau thatscute from the toxic properties of thallium
ambieat water ulltyu'lurlon hlndllmﬂh ’me
- The ";,,,,_gww " and chroni toxicity to saltwater aquatic 1ngested through contaminated aquatic
mﬁt existing drinking water  Lle occur st concentrations low ss organisms alons, the ambient water
MMhmpﬂlAnIylhof 10.200 and 450 jsg/L respectively, and . Criterion ls determined to be 48 ug/L
the toxic effects data resulted in a ' wonldomnl.:.wcrmnmm::s Toluene - U - '
: species that are more sensitive - o . -
T L
contaminated water and contsminated Human Hcallh ; ';"" Lo The available data for toluene -
aquatic organisms. The calculated value e indicate that acute toxicity to freshwater
g,mpmm.umwgm thmmhcﬁon of human _ aquatic life occurs at concentrations as
For this reason a selective.criterion . hnlthﬁomthcpomﬁdardmcnic - " low 88,17,500 ug/l and would occur st
-Wased on exposure solely from . .. .effects due to exposure of * lower concentrations among species” _

: L-_ ;(hardness)-8.52)

-

. . .
. me . : -

- e

uell!oudctlnduln;thn .

N ennmpuon of 6.5 grams ohquﬁe

concentration (in ) of total
mblooﬂm“a‘hcu!dnotmdh
umcdalvdu;lmby“c(l.n(ln
at any time. For
cxample, at muofso.m.m
- mg/t as CaCOy the concentration of W
total recoverable silver should not 7
exceed 1.2, 4.1, and 13 pg/L respectively,
at any time. The available data indicats -

. -+~ thai chronc toxicity lo freshwater .3

-~

(Lu ‘f-a'; x-L..,i:._....iA_(.L

" chronie toxicity dcﬂwbmﬁdn’~"—

lqmtlcllhmmnmmmuu
l&wu&ﬂnﬂ.

.l.
« 9 e

~ m:ad:lomthylm

‘: .contaminated water and contaminated ~
:--aquatic organisms, the ambient water . -
-eonewcndon should be zero based on -

f
- R u'*-uhmlnl.
T -Pchohmhruqnucll&du

- *:7 ¢ and 10" The corresponding
e ln:ll--l»s;l.nnd:n/lmpocﬁvcly

" squatic lifs occur et concentrations as

through ingestion of
: the non-threihold assumption for this

fncremental increase of cancer risk over
‘the lifetime are estimated at 107% 10",
criteria are

+ I the above estimates are made for

*” consumption of aquatic organisms only,
. excluding consumption of water. the
lcv.kmm,ngf L 8.85 ug/l. and .88
pg/L respectively. Other concentrations

m different risk levels may be -
ed by use of the Guidelines. The. -

wwcﬁfo ’~ REE L L i .~gisk estimate range is presented for- - ;.

mmtnﬂon of total recoversble oiiver_
Mdnotumdupgllnmyﬂme.
No data are available concerning the

- saitwater nqutlc lilcf %
Hmaalhallh s --~ -».4-"

ronﬂmbnmmdcd to be ~:.-%-
identical to the existing drinking \nm
standard which is 50 ug/l. Analysis of
the toxic effects data resultedina .
calculated level which is protective ¢ d s
human health against the ingestion of
contaminated water and eommhlhd
squatic organisms. The calculated value
is comparable to the present standard. ..
For this reason a selective criterion ..

based on exposure solely from ... N

DURSLANL NG

e,

-

: ;'mhwaurAthc Llle

l"-" Z-‘ - et n. ."“.ble d.u ,of m.nim . e
o F R ",“ ‘indicate that acute dnd clironic lo:ddfy
e mt“mw" c'luﬂa: ' .* %0 freshwater aquatic life‘'occur at -

represent an Agency )ndsmenton.n
~Jaccaptable” risk level. .. -
 “fhallfumn_ 2 et "_-_~ _;.--‘“_'-,.";e.--

L
¢'> e

mﬂm as low as 1.400 and 0 -

concentrations among species

- >~ . that are more sensitive than those

"tested. Toxicity to one species of fish .

«, occurs 8l concantrations as lowes 20 .

”Il sfier 2,600 hoars of expmm -

Saltwater Aquatic Life ""*. . " 7.

“The available data for thdllum
indicate that acuts toxicity to saltwater
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Howsver, zarc level may not
., _be attainable at the present time. -
+ Therefore, the levels which may result ln

that are more sensitive than thoss
tested. No data are available concerning

the chronic toxicity of toluene to .
sensitive freshwater aquatic life. - -_ .
Saltwater Aquatic Life . . .2” f
.The available data for toluene ~ - ::
indicate that acute and chronic tmddty
. to saltwater aquatic life occur at - -
conaatnﬁmuhwumudm
respectively, and would occur at

ower concentrations among species
that are mare umiﬁve than thou
tested, - .

" Human Health * ' : .
For the protection of human heslth
from the toxic properties of toluene

Ingested through water and
contaminated aquatic organisms, the

Fotulmm- aquatic Iife tha‘ 2 ? ;7= Information purposes and doesnot - ."-. ambient water critcnon is dctemined to

bc 14.3mg/L .

¢ For the protocdou of humnn bnhh
,&om the toxic properties of toluene
ingested through contaminated aquatic

-~ organisms alone, the ambient water

criterion is dctenmnod to be 424 mg/l.
Tmpbom

LORY I

- hahwamAqmncbfc L
1. respectively, and would occur st -

For toxaphene the criterion to protect
* freshwater aquatic life as derived using

" the Guidelines is 0.013 g/l as a 2¢-hour

average and the concentration shouid
not exceed 1.8 ug/! at any time.

. Saltwater Aquotic Life
For saltwater aquatic life the

concentration of toxaphene should not

exceed 0.070 g/l at any time. No date

...................

et

------
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cancer risk over the lifetime are o _bmhdfch!otnnﬁonmmu. mnthn is pot availsble for
" estimated at 107% 107, and 107". The -unddoauotnpnun an Agency . zincto derive a level which would
corresponding criteria are 72 uﬂ..n judgment op an ncupublc"mkknl. ptotec! uahrttbcpotenﬁd toxicity of
ﬁ:ﬂd”“ﬂ.m‘b the Vhylﬁhddo compound. Using avaifable
estimatss are made for : - -c:ledlh.btmmlhng
:::lmpﬁon of agquatic :‘nanlmhn!y - MvahrAquah’chc . bl h t:-‘:u and ::l:ru%n‘nm;; :.rs
uding consumption of water, freshwa h ambient wa e eve
levels are 7.3 ng/L 73 ng/L. and .07 ng/. ,,’f:d,,,,,,,,",.',m‘““‘d“,;:"'_“- mg/L. It should be that |
respactively. Other concentrations - statement can be made conicerning scute ~ organocleptic data as a basis for
representing different risk levels may be or chronic toxicity. .- . utabhnhtngaw-wqumyuium
aladahdhymdthccddcumm e . -. bavelimitations and bave not
risk estimate range is presented for -~ WMWAGW“WO * + . - demonstrated relationship to potential
hfomationp:r'pommddonnot 7 S No saltwater organisms have been sdverse buman bealth effects.
represent an Agency judgmentonan  _tested with vinyl chloride and no ppendix B—G -~
_ “sccaptable™risklewel .. . o :C mtmtmhmdcmmacnu ?v.m Quality g,m:?:iﬁ‘&m -
. Trichlorosthylene »-~-==*,‘,»-2.'_- o rckremletndelly. -y oo 7 of AquaticLife andlis Uses
N .LJ&WhWOWAOMch -."_'; :~ » Hl:’ﬂlzl.ﬂm :~. - ;.cu :ufh -, EMUCU.OH -
" The avallable data for =~ ~R~5. "y TO% the maximum protection of human * mcnniondthecddelinea
trichloroethylene indicate that. aate ~+; bealth from the potential carcinogenic provides clarifications, additional.

L3N

and would occur at Jower o
concentrations among species that are ‘a‘ mbm:amm:wd 18, 1078)). This version incorporates
more sensitive than those tasted. No - 3810 h"&h d cbanges resulting from comments on
data are svailable concemning the -~ - ‘““m’“ hwm?.”ﬁ previous versions and from experience
-. chronic toxicity of trichloroethylene to - o ﬁ?% s the hvd:t\vhida gsined during U.S. EPA’s use of the
. sensitive freshwater aqualic life but . P"‘:::‘d e °""d p previous versjons. Future versions of the -
. adverse behavioral effects occurs to ons -~ 28 :h;: hc:eb.mlc:; increase Guidelines will incorporate pew ideas -
opedesutmnmﬁononla'n .~ = CARCET LsX Over etime are .~ ‘snd data as their wsefulness is
neopgl. - _‘,,* i, ~ - estimated 81107, 107%and 107°. The "~ - demonstrated.
L5 el »" - corresponding criteria are 20 ug/L 20 - .. Criteria may be expressed in several -
Saltwater Aquatic Life : — L N jf ey F&/’Lv“d 2 pg/L "'P“g."” -Uthe . . forms. The pumerical form is commonly .-
_ The avallable datafor - » < - /- 7:; 7 @bove "m“f' aremadefor . . . used butdescriptive and procedural
- trichloroethylene indicate that acute - eo:llmpﬂcn o 'q“'“‘:::‘“‘m only. forms can be nsed if numerical criteria
. toxicity to saltwater aquatic life occars g ;db‘ consumption of water, the .- - gre not possible or desirable. The
ot concentrations as low as 2000 pgfl - els are 5.248 ug/l. 825 pg/L and 525 - pyrpoge of these Guidelines is to
‘and would occur atlower * - .. -77 "'ﬂ' respectively. Other concentrations  gegcribe an objective, internally
concantrations among :pedn that are **. el ‘:g“ Mm:hﬁ‘é ":"' maybe  congigtent and appropriste way of .
" mare sensitive than thoss tested. No M“" by wse of the Guidalines. The - deriving numerical water quality criteric .=
" datd are available the-. =’ ok estimate range "mu for . for the protection of the uses of. as well
. chronic toxicity of trichloroe ylenc to,s omaﬁlon purposes oes DOt~ " s the presence of, aquatic organisms.
" semsitive ultwlw aquatic Be. -0 "’""“bﬂ".ﬁ'&‘g ."l"dm' onan . Anumerical criterion mightbe -
Human Health © 15~ S0 ‘“‘P“ v S . thought of as an estimate of the highest °
For the S ;{ P Zoe g T ST ebﬁ:ehn:tm ofa nbctmmwuer N
or mﬂﬂnﬂmmﬁn hunln - e w oes not present a significant risi .-,
bealth from the potential an:lnogenlc F"’h‘"“’ Aqoabc Uf' : - to the aquatic organisms in the water .
effects due to exposare of - - *.* " For total secoverable zinc the criterion  and their uses. Thus the Guidelines are
trichloroethylene through hguﬁcn of . to protect freshwater squstic life as intended io derive criteris which will
contaminated water and contaminated ° derived using the Guidelines is 47 nll - protect aquatic communities by
aquatic orgenisms. the amblent water *- s & 24-bour average and the protecting most of the species and their .-

-Mdtyolbuphmunadm chemical. Howsevez, 3210 Javel may not ¢!® 8 Geransm)} © +0 ot gny time. For
- saltwater aquatic life. . be attainable at the present time. example. at hardnesees of 50, 100, end  *
H . . Therefors, the levals which may result in mmnnmc&hmmumof
Human Health incremental increase of cancer risk over  total recoverable zinc should not exceec
lummmucﬂnolhm lhollhu'ncmcmudcur'm“ 180, 320, and 570 pg/l at any time.
beslth from the potential carcinogenic and 10°". The di criteris are Saltwater Aquatic Life

- through ingsstion of contaminated water respectively. llthcabonuﬂmnum Fwwmhm&caiteﬁm.—
" and contaminated squatic organisms. ° mads for consumption of aquatic . 1o protect saltwater agquatic life as

'present time. Therefors. the levels which  risk levels may be calculitad by use of H Health

" at concentrations as low as 45,000 pg/l . through ingestion of contaminated water chonges in the Jast version published in e

' Pederal Register | Vol 43, No. 231 / Friday, November 28, 1980 / Notices o33 o

are avallable concerning the chronic the noo-threshold assumption for thh exceed the numerical value given by

effects due 1o axposure of toxaphene - 27 pg/L 27 ug/l,

the ambient water concentration should  organisms only, excluding consumption ~ derived using the es Is 58 pug/}
be 2or0 based oo the noo-threshbld - of watez, the levals are 807 pg/l. 80.7 88 a 34-hour aversge and the
assumption for this chemical. However, - pg/l. and 3.07 ug/l, respectively. Other eonmhﬂon.bnldnotuceedmn
sero level may not be stisinable atthe ° concentrations representing different - '] st any time. .

may result in incremental incresse of « the Guidelines. The risk estimats range

toxicity to freshwater aquatic life occurs - effects due 1o exposure of vinyl chloride  getatls, and technical and editorial
and contaminated aquatic organisms. the Federal Register (44 FR 15970 (Marci -

concantration should be zero bued on - mmlnﬁon (in p]/l) should nol uses most of the time. but not
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DRINKING WATER

STANDARDS AND HEALTH ADVISORIES

Source:

California State Water Resources
Control Board, 1985,

Interim Guidance for Hazardous Substance
Site Clean-up, CWRCB Resolution No. 85-26
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